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Vertex--For Business, Indusiry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
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Land Mobile Division of Yaesu U.S.A 
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United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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E.F. JOHNSON: The Total System Solution 


The Washington State DOT 
goes averyorlart, does everything. 


No wonder they chose a 
Molti- Net’ ! communications system. 


. = 800 MHz Mulfi-Net°ll system 
pas perting ‘on 39 channels through. 


subsaiber radios. 

© Provides two-way radio communica- 

tions for all WSDOT operations 
roughot ate of Washington. 

© Serves a variety of applications, 
such as 24-hour incdent response 
units, highway maintenance crews, 
snowplows, statewide emergency 
‘management, traffic management in 
Seattle and Tacoma, and ferryboat 
‘operations on Puget Sound. 

e Operates across diverse terrain and 


er sites. More than 4,500 


Grass Mountain is one of 125 
WSDOT repeater sites that cover 
the state. The Washington State 
Patrol owns the site and shares 


conditions: seacoast, rain forest and it with WSDOT. 
mountains in the west, semi-arid 
grasslands and canyons in the east. ™ 
e Dispatch consoles in Seattle and The 24-hour Incident Response units 
Tacoma; other regions use either depend on the radio system for reliable 
dispatch consoles or area control communications as they handle all kinds 
stations. of emergencies. 


More than 350,000 vehicles an Seattle freeways each day. The 
Traffic Systems Management Center (TSMC) communicates with 
incident res a units, tow trucks, traffic engineers, and WSDOT 


crews fo help ensure a ‘smooth traffic flow. 


© 2000 EF, Johnson 


Company. 
The Viking head/EF Johnson logo and Multi-Net are registered tredemarks of EF. Johnson Company. 


Ie WSDOT ale system covers ferryboat 
operations, where it’s invaluable for loading 
and unloading thousands of cars per day. 


Multi-Nef* il: 
The System of Choice for Public Safety 


zt EFJohnson 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 * www.efjohnson.com 


1-800-621-2945 
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On the cover: Michigan's new Project 25-compliant, public safety communications system is close to going online, which 
means the original system can be sold for scrap. See the story on page 34. Cover design by Scott Dolash, art director. 
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structure planning to create an 800MHz 
radio system with long-term benefits. 
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TOWER-MOUNTED PREAMPLIFIER 

The new 423-Series brings economy with uncompromised 
performance to TX RX Systems’ family of dependable tower- 
mounted preamplifiers. Model 423-86A-01-03 is designed 
specifically for use with Public Safety frequencies in the 
NPSPAC band. 


DUPLEXER 

Vari-Notch®, the trademark for TX RX Systems’ pseudo 
bandpass circuit design. offers the best cost-to-performance 
ratio in its class. Model 28-37-02A has been around for nearly 
20 years. Its sound design, rugged construction, and long- 
term dependability make it an excellent choice for Public 
Safety applications. 


Model 28-37-02A 
Frequency Range: 144 
Min. Freq Separation: 500 
Insertion Loss: 1.5 di 
Isolation: 85 dB : 
Max. Power: 400 Watts 


choice for use in the NPSPAC BAND, 


member of Bird Technologies Group 
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TXRX is proud to provide 
coverage at the 66th APCO t 
International Conference & 

Expo. Stop by and visit q 
our booth #1510! 
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REPEATER AMPLIFIER (aka Signal Booster) 

These amplifiers are used to extend radio coverage into areas such as 
convention centers, prisons, shopping centers, subways, and airports. 
Models are available with various gains, pass bandwidths, enclosures, 
supervisory and backup features. Model 61-89A-06-OLC-G2 is a popular 
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Scanning ... 
A voice for TETRA 

Mark A. Hoppe, the interim chairman 
of the North America TETRA Forum 
(NATF), heads an organization that was 
formed to meet the needs of what he 
described as the growing interest in 
TETRA digital radio communications 
technologies among business, indus- 
trial, utility and public safety users. 

“At the core of NATF is the belief that 
customers, rather than manufacturers, 
best understand their particular needs 
and should have the freedom to choose 
the technology most suited to their spe- 
cific situation,” Hoppe said. 

Since 1997, Hoppe has offered con- 
sulting services to the wireless industry, 
working for St. Paul, MN-based Blue 
Wing. From 1994 to 1997, he was a sys- 
tems engineer, product manager and 
market manager for E. F. Johnson. 

NATF wants to clear away any re- 
strictions that may prevent TETRA 
equipment sales in North America. The 
TETRA Memorandum of Understand- 
ing (MoU) governs intellectual prop- 
erty rights (IPR). The MoU requires any 
signatory to make its applicable IPR 
available to any other signatory. What's 
stopping TETRA from being offered in 
North America? Some manufacturers 
fear litigation. 

Motorola, a signatory to the MoU, is 
taking the view that its JPR would be 
violated by any organization that might 
sell TETRA equipment here. In 
Motorola’s opinion, the MoU only ap- 
plies outside of North America. Al- 
though other MoU signatories do not 
share that view, for now they seem un- 
willing to risk shipping equipment into 
North America. Meanwhile, Motorola 
sells TETRA equipment overseas and 
could sell it here if it wanted to, because 
other [PR holders want to cooperate. 
Motorola believes it should stand in the 
way, though, saying that ils resolve is 
based on its assessment of desires of its 
public safety radio users. Skeptics say 
that Motorola’s resolve is based on its 
dominance of U.S. digital public safety 
technology and the higher price for that 
technology compared to the European 
price for TETRA equipment. 

NATF’s position is that it wants 
TETRA to be available as a choice for 
al] users, and not necessarily public 
safety only. 

Motorola has offered its IPR “if and 
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when” TETRA is adopted as a North 
American standard—if the American 
Nationa! Standards Institute or the Tele- 
communications Industry Association 
adopts it, for example. The European 
Telecommunications Standards Institute 
(ETSI) has adopted Tetra as a standard. 

In the United States and Canada, many 
companies sell radio communications 
equipment that include technologies not 
part of North American standards, includ- 


ing Logic Trunked Radio (LTR), 
SmartNet, digital channel multicarrier ar- 
chitecture (DCMA) and integrated digital 
enhanced network (IDEN). It isn’t neces- 
sarily contrary to users’ interests when 
manufacturers offer equipment without 
regard to a standard. 

Our take on NATF is that it will give 
prospective TETRA users a venue for 
demonstrating the extent of their interest 
in the technology. If enough of Motorola’s 
customers participate in NATF and want 
TETRA, maybe the company will relent 
and allow use of its IPR without the 
hurdle of the standards process. 

NATF might just give its user mem- 
bers the voice they need to get the 
TETRA choice—if they want it. 

NATF will sponsor “TETRA 2000 
Workshop and P25 Phase I] TDMA Up- 
date” in Boston on Aug, 18. [Information 
is available at www.tetraforum.org. 


Nextel 

Al press time, news began emerging 
about racial and sexual discrimination al- 
legations against Nextel Communica- 
tions, McLean, VA. Neither Nextel nor 
Leeds Morelli & Brown (LMB), the law 
firm representing complainants, returned 
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our calls, but the Reuters news service has 
described the allegations and Nextel has 
posted a statement on its Web site. 

The news service reported that as many 
as 300 employees plan to file complaints. 

Jeffrey Brown, a partner at LMB, is 
quoted as saying that a financial settlement 
is sought that would exceed the amount 
paid by Texaco in 1996 to settle a racial 
bias case. Texaco agreed to pay $176 mil- 
lion over five years. Brown also said that 
LMB wants Nextel to commit more than 
$2 billion toward diversity programs. 

In its statement, Nextel] declined to 
comment on any specific allegations 
until all the relevant facts are gathered 
and assessed. “We will conduct a thor- 
ough investigation of those allegations 
once we have received the information 
we need to do so,” the statement reads. 

Nextel continues to build its network. 


~ Construction costs contributed to com- 


pany expenses of $1.5 billion against 
sales of $3.3 billion last year. 

The action by LMB places a huge 
question mark on Nextel’s financial fu- 
ture. Nextel’s wireless telephone net- 
work has previously attracted invest- 
ment and possible acquisition attention 
from wireline carrier MCI. Since then, 
WorldCom bought MCI. WorldCom 
inked a merger deal with Sprint that 
would bring it Sprint's nationa] PCS 
wireless telephone network in the bar- 
gain. That merger started looking doubt- 
ful about the time the discrimination al- 
legations surfaced. While WorldCom 
might otherwise look anew at Nextel to 
gain a national U.S. wireless telephone 
network, it may not want to buy legal 
troubles of this type. 

Now that the Sprint merger has unrav- 
eled, WorldCom may turn its attention to 
European acquisitions and leave the mat- 
ter of a U.S. wireless network for another 
time. Nextel’s management seems in- 
clined to defend the company against the 
allegations. Yet, if Nexte] suddenly settles 
and announces a deal to be acquired by 
WorldCom, the wheel of cash will have 
spun faster than the wheels of justice can, 
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Telewave, Inc. delivers 
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everytime, everywhere. 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 
our support of Public Safety, 
Government, and Business 
systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 
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MODEL SS-10TK 


MODEL SS-12IF 


MODEL SS-18 


MODEL SS-25M 


MODEL SRM-30 


MODEL SRM-30M-2 


MODEL SS-IDEFJ-98 


“ICS - Intermittent Communication Service 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


» HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE 

+ HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

+ EMI FILTER 

+ MEETS FCC CLASS B 


PROTECTION FEATURES: 

+ CURRENT LIMITING 

* OVERVOLTAGE PROTECTION 

+ FUSE PROTECTION, 

» OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE: 115 VAC SO/60HZ 

OR 220 VAC 50/60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13,8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
SS-10 7 
$S-12 10 
$S-18 15 
$S-25 20 
SS-30 25 


SIZE (inches) 
1Hx6bx9 
M%HxBx9 3.4 
1%x6x9 3.6 

2AX7TXO% 42 
FAXK7 XN 5.0 


WL(Ibs,) 
3.2 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL CONT. (Amps) Ics 
SS-25M" 20 25 
SS-30M" 25 30 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


SIZE (inches) Wt{Ibs.} 
2Ax7xQ% 42 
BUxXTXM% 5.0 


SIZE (inches) WL{ibs.} 
34x 19x 9% 65 
TAx 19x 9% 7.0 


SIZE (inches) 
34x 19x 9% 
3% x 19x 9% 7.0 


Wt.(Ibs.) 
6.5 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL 
SRM-25A-2 
SRM-30A-2 25 


CONT. (Amps) 
20 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M-2 20 

SRM-30M-2 25 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SMSO, SM120, & GTX 
MOTOROLA HIGH POWER SMS50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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SIZE (inches) Wt.(Ibs.) 
3% x 19x 9% 10.5 
3%x 19x 9% 11.0 


SIZE (inches) WL{Ibs.) 
3% x 19x 9% 10.5 
3% kK 19 x 9% 11,0 


NEW SWITCHING MODELS 


SS-10GX, SS-12GX 

SS-18GX 

$S-12EFU 

5S-18EFJ 

SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
SS-12MC 

SS-10MG, SS-12MG 

SS-101F, SS-121F 

SS-10TK 

§S-12TK OR SS-18TK 

SS-10SM/GTX 

SS-10SMIGTX, SS-12SM/GTX, SS-18SM/GTX 
SS-10RA 

SS-12RA 

SS-18RA 

SS-10SMU, SS-12SMU, SS-18SMU 
SS-10V, SS-12V, SS-18V 


2000 


August 

13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston. Contact: 
904-322-2500 or www.apco2000.org. 


September 

18-20: TAP Engineering Seminar, sponsored by 
Softwright, Holiday Inn Southeast, Aurora, CO. 
Contact: 303-344-5486. 

19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society, 
Seaport Hotel, Boston. Contact: 904-322-2500. 
26-29: PCIA GlobalXChange, sponsored by 
PCIA, McCormick Place, Chicago. Contact; 703- 
739-0300 or www.pes00.com. 

28-29: SBT Fall Conference, Ritz Carlton Hotel, 
St. Louis. Contact: 520-836-2025, 


October 

4-7: Private Wireless Spectrum Management 
Conference, sponsored by the Industrial Telecom- 
munications Association, the Council of Indepen- 
dent Communication Suppliers and USMSS, 
Grand Hyatt Hotel, Washington. Contact: Ray 
Wisniewski, 703-797-5123. 

15-17: ENTELEC & UTC Joint 2000 Fall Semi- 
nar, sposored by ENTELEC and UTC, 
Houston. Contact: 888-503-8700 or email 
entelec @ pdq.net. 

23-25: AMTEX, sponsored by the American Mo- 
bile Telecommunications Association, Embassy 
Suites Outdoor World, Dallas, Contact: 202-331- 
7773 or www.amtausa.org. 

29-Nov.1:Tower Summit, sponsored by 
Shorecliff Communications, The Paris Hotel, Las 
Vegas. Contact:888-662-6021. 


CALENDAR 


November 

5-7; Utilities Telecom Summit, sponsored by 
UTC, the United Telecom Council, Sheraton Bel 
Harbour, Miami Beach, FL. Contact: 202-872- 
0030 or www.ute.org. 

12-15: Telecommunications Resellers Associa- 
tion Fall Conference and Exhibition, sponsored 
by TRA, Anaheim, CA. Contact: 202-835-9898 or 
www.tra.org. 

15-18: Communications Marketing Confer- 
ence, sponsored by the Communications Market- 
ing Association, Sheraton Colony Square, 
Atlanta. Contact: 404-892-2600, ext. 300 or 
www.commktga.com. 

17: Radio Club of America Communications 
Symposium, 92nd Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842-5070. 


2001 


January 

6-9: International CES, sponsored by the Con- 
sumer Electronics Manufacturers’ Association; 
Las Vegas Convention Center, Las Vegas Hilton, 
Riviera Hotel and Alexis Park Hotel, Las Vegas. 
Contact: www.CESweb.org. 


February 

20-23; NATE, sponsored by the National Asso- 
ciation of Tower Erectors, Adam's Mark 
Hotel, Dallas. Contact: 888-882-5865 or 
www.natehome.com. 


March 

20-22: Wireless, sponsored by the Cellular Tele- 
communications Industry Association, Las Vegas. 
Contact; 202-785-2842 or www.wow-com.com. 


28-30: International Wireless Conmmunications 
Expo, sponsored by Mobile Radio Technology, 
Las Vegas Convention Center, Las Vegas. Contact: 
Web site www.iweeconexpo.com, 


April 

1-4: ENTELEC, sponsored by ENTELEC, New 
Orleans, Contact: 281-357-8700 or Web site 
www.entelec.org. 


Miay 

21-24: Telecommunications Resellers Associa- 
tion Spring Conference and Exhibition, spon- 
sored by TRA, Adam's Mark Hotel, Dallas, Con- 
tact: Web site www.tra.org. 


June 

3-7: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Adanta, Contact: 
800-278-7372. 

24-27: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Midwest Express, Mil- 
waukee. Contact: 202-857-1881 or www.ulc.org. 
24-28: NENA, sponsored by the National Emer- 
gency Number Association, Orlando, PL. Contact: 
Web site www.nena9-1-L.org. 


November 

6-8: Canadian Wireless, sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Metro Toronto Convention Center, Toronto. Con- 
tact: 613-233-4888, ext. 102, or www.cwla.ca. 


August 
5-9: Association of Public-Safety Communica- 
tions Officials—International (APCO) 


National Conference, Salt Lake City. Contact: 
904-322-2500 or www.apco-intLorg, 
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_ Easy-To-Use...Just one Button” gives 
you access to the most technically 
advanced and affordable analyzer/ 
conditioner on the market today! 


The Analyzer I, Ill. & V-Series has standard features 


not found on other systems costing over three times 
as much...including: 


" Charges & analyzes Nickel-Cadmium, Nickel Metal 
Hydride, Lead Acid & certain Lithium lon chemistries. 

= Single button operation. 

Four independent charge rates. 

Eight independent discharge rates. 

Computer compatable. 

Interchangeable adapter cups. 

UL, CSA & CE approved. 


Call for our comprensive detailed catalog 


a- 
alt 
zs 


Be 
ei ea Bi fe 


‘pmaiyzer 


at your fingertip! 


EDITORIAL FORUM 


In June the Boston Globe extolled how clothing 
designers’ fall lines will be replete not only with pleats 
but with a plethora of pockets. These pockets will be tail- 
ored for assorted personal wireless devices: pagers, cell- 
phones, radios, PDAs and portable CD players. Rather 
than disguising this electronic armory, the fashions will 
make the pouch the focal point. Some garments will even 
connect to the devices and glow or strobe—sort of a 
wearable GUI, announcing an incoming page, call or 


email. (Not in the theaters, please.) 


T. 


——Reliable Dispatching 


New Vega C-1610 Six Line ee 
Console with DSP ee. Sone / 
Architecture. s | 


* Dual sequential Tone Line 
Module cards for up to 6 lines 


* Flevible line configuration tor 
either a dedicated two- or 
four-wire full duplex circuit, 
or local control keying 


For all the details, just call 


1-800-752-7560 


or fax (402) 467-3279 
Email: vega_signal@earthlink.net 
www.vega:signaling.com 


S| 
TELEX. Communications, Inc. 
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* Vacuuin forescent display 


* Squelch and Line activity indicators 
flash upon detecting audio 


* Opuonal desk microphone, headset, 
handset or gooseneck 


* And much more! 
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Fashion statement: Lose the weight 


[remember a similar fashion forecast 
in 1970. Life magazine commissioned 
fashion guru Rudi Gernreich (Remem- 
ber the topless swimsuit?) to forecast 
‘70s wardrobes. Gernreich’s unisex look 
seems hopelessly silly now, but some of 
his predictions were dead-on, such as 
pastel hair, vanity colored contact lenses 
and “a combination wristwatch, weather 
indicator, compass and radio” incorpo- 
rated into a wristband. (And nota cell 
site in sight, yet.) 

For decades, the wearing of a tie to 
work or meetings signaled status, rank or 
importance within the organization. 
Women were left to their own devices, 
but now electronic devices make busi- 
ness a little more egalitarian. The visibil- 
ity or flourishing of a cellphone has ar- 
guably replaced the suit-and-tie as a to- 
ken of how important you are (or think 
you are), It says that you must be avail- 
able “24-7” because of what you know or 
what indispensable service you provide. 

Another recent fashion article is a bit 
more martial: Popular Science's July 
cover story on the well-dressed foot sol- 
dier of 2025. Besides body armor and 
wrist-mounted weapons pods, the proto- 
type includes a full-face helmet with 
voice and data communications, night 
vision, 360° sensors, heads-up displays 
and video screened on the faceshield. 
Tron Man never had it this good. 

Whether or not the army gets this 
gladiatorial gladrag, it would be great 
for cops, It would eliminate the dead 
weight and motion restraint associated 
with the utility-belt gizmos officers 
must carry: multiple handcuff sets, fire- 
arms, ammunition, a flashlight, a baton, 
keys, pepper spray and—lest we forget 
our side of the street—a portable radio, 
an epaulet mic, a wireless body mic and 
remote controls for audio, video and 
lightbar equipment on the patrol cruiser. 
Batman makes it look easy, but it takes 
a robust officer to run down a dark alley 
packing all that stuff. So, while we wait 
for clothing and uniform designers to 
trot out new wares, priorities in our 
industry should be miniaturization, 
weight reduction for portables and bat- 
teries, affordable ear-mics and vox con- 
trols. While we’re waiting for the mil- 
lennium monkey suits, Jet’s get the 
monkey off the officer’s back. 

—D. A. Keckler 
Technical Editor 
david_keckler @intertec.com 
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Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! _ 


INDOOR MICROCELL TEST EQUIPMENT yt oe 
Me www.bvsystems.com/microcell | ey 


Oe” : a |38.828m E 
ange = The fs re 
SIGNAL'STRENGTH (=—"& .-,watrOportaBLe | J Ss 


MEER a “TRANSMITTER & 
oh = geroeeaaiers, T'S with. REMOTE-CONTROL { 
° Internal memory stores signal strength 4 \ i Ip HN For indgor coverage testing. ” 
i © Scans up to 21 channels _ 4 at Y BW Dynamically. adjustable power cantrol 
| © Displays best 3 channels junaicoialy ay oe a sae aes 
} © Outputs data to a PC'with a serial cable i 
output, frequéncy.and on-off >25 feet: 
Audlo can be heard hth h BANAL ae 
Mtitwde a P © Super bright 128 x 126 graphic LCD 


Includes rechargeable Ni-Cad battery/ehariis : iy with backlight 
- - .@ Battery operated 


DUAL MODULAR 
RECEIVER 


Two independent 


CLASS A Receivers 

TRANSMITTER SERIES 

For measuring signal propagation, Measures FF propagation coverage RUGGED HAND-HELD 

positioning antennas, setting power and detects “RF Shadows’. SIGNAL STRENGTH 
levels or validating coverage. Dual modular receivers and LA rage GPS allow METER 
Available in either 25 Watt Class.A, users to swap various bands while in the field Measures RF propagation coverage 
or 45 Watt Class A (10-or 20 Watt Ul eset aeg ie arte and detects “RF Shadows”: 
Class A for PCS) FCC Type Accepted ee ne fbigeseen ot Se is = ai re High measurement rate, more than twice 
Built-in agile frequency synthesizer essere red leatone O EMIen Qeuely Seem found of that of Dr. Lee's recommended 40 i 
Power control in 0.1 dB increments Removable 8 MByte compact flash memory system Internal eight channel differential GPS 
Remote controllable for data storage and X/Y coordinate data Removable PCMEIA memory system for 
VSWR antenna protection Weighs only 7 pounds fully loaded with USB and Serial post processing data import to a PC 


Models Available: 
PAGING (POCSAG/FLEX) 
\~ ; >= + 1S-136 CELLULAR 

eewineess “OSM fom is 
PRODUCTS. LMR PCS ap. 
uchen, Nu 08840 iDEN/SMR - WCS 
¥/ ETACS IVDS 


Weighs 25 pounds (RS-232) ports for high- speed connectivity to a PC 


; el BI bad Custom frequencies 
Fax: 732-548-3404 - E-mail: info@bvsystems.com available upon request. 
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IN THE PUBLIC INTEREST 


Zero to 700 and back 


By Robert H. Schwaninger Jr. 


Everyone is excited about the avail- 
ability of 700MHz channels. The band 
made available by the relocation of TV 
channels 60-69 is causing a great buzz 
throughout the industry as land mobile 
guys rub their collective hands together. 
But before the drool begins 
to pool, let’s examine what 
conditions the FCC has cre- 
ated for the future use of 
this spectrum. 

The present occupants of 
the band are TV broadcast- 
ers. For all of you who are 
unschooled in the way of 
politics, “TV broadcaster” 
is Washingtonian-speak for 
“sacred cow.” So there 
won't be anyone moo-ving 
from those channels for a 
while. The votes simply 
aren’t in Congress or within 
the FCC to make it happen. 

Okay—one vote in Con- 
gress did get this migration 
moving. U.S. Sen. John 
McCain (R-AZ) was instru- 
mental] in establishing that 
broadcasters do not always 
walk on water, that the sun 
does not, in fact, rise and set 
only upon those persons 
who transmit Laverne and 
Shirley, and that some- 
times, in a strange and won- 
derful world, the American 
public might indeed be 
served by telling the broad- 
casters to shut up. 

It was this revelation 
regarding emperors and 
their transparent togs that 
caused the broadcasters to 
lose this band in the first 
place. Sen. McCain and other key 
congressional types thought that the 
spectrum could be better used for 
land mobile purposes—public safety, 
in particular. So, they took it away 
from the WB network wannabes and 
gave it to the fire and police and 


Schwaninger, MRT’s cegulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America. 


other public servants throughout the 
country, Or did they? 

Oh sure, there was a clarion call and 
a “Huzzah!” as all gathered to see the 
transfer of power from broadcaster to 
burgomaster, but did that ceremony re- 
ally mark the passing of title? 

No. 

It was mainly “show” and no “go.” 


WWlustration by John Hayes 


The broadcasters will leave the band, of 
course, but not until the year 2006 or 
until someone crosses their outstretched 
palms with millions in payola. 


Now (fhat’s a public interest issue 

The land mobile folks ran back to the 
FCC and asked the commission to cre- 
ate relocation rules to ease the recalci- 
trant broadcasters off the band prior to 
2006 (or whenever). But the FCC is sid- 
ing with the broadcasters on this one. 
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The commission said, in effect, the 
broadcasters can stay because the public 
interest would not be served by a forced 
relocation of the UPN folks onto alter- 
native spectrum. 

To put this into perspective, let’s look 

over the FCC’s relocation record: 
(J When PCS came to market, the FCC 
decided that the public interest would be 
served by forced relocation of public 
safety licensees from the 2GHz micro- 
wave channels. That was 
OK because PCS had a su- 
perior right—a right that 
had been bought and paid 
for with billions of bucks to 
the U.S. Treasury. And be- 
sides, there was some nifty 
spectrum at 5.6GHz where 
the P.S. systems could go. 

APCO didn’t think that 

the FCC had done right by 
its members, and it ap- 
pealed the FCC’s relocation 
decision. The Court said, 
“Forget it APCO. If the 
FCC’s got spectrum for your 
members to move onto, and 
PCS is willing to pay the 
freight, off you go.” So, pub- 
lic safety was given a “Trail 
of Tears” to 5.6GHz, and 
PCS got the band. 
QO) The next relocation deci- 
sion came at 800MHz, with 
the consolidation of the 
SMR_ marketplace by 
Nextel Communications. 
(There continues to be a 
case pending before the 
U.S. Court of Appeals 
brought by Small Business 
in Telecommunications re- 
garding the upper-300MHz 
auction.) At the time, the 
FCC decided that it was 
more important for it and 
Nextel to violate the letter 
and spirit of 100 years of 
antitrust legislation by forcing reloca- 
tion than to allow local operators quiet 
enjoyment of their licensed systems. Oh 
yes, and the local operators’ end users 
could also go to the devil. After all, it 
was in the public interest. 

Now the FCC is “considering the 
public interest” by allowing broadcast- 
ers to hold up the same wheels of 
progress that rolled over local SMR op- 
erators. The FCC must consider whether 
the public needs the integrated use of 
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ALL THE RIGHT 
CONNECTIONS. 


MODULINK® SYSTEM 1 


Shure ModuLink® handheld microphones connect easily to virtually all 
popular radio transceivers with no hardwiring. Simply snap the correct cordset 
into the Modulink microphone and the transceiver. And in just 30 seconds, 
you're ready to roll. 

ModuLink® saves service time, reduces downtime and inventory costs, as 
well as all the quality you've come to expect from Shure. 


Taitintien ‘kr amnd —ectonioner INF wid cione- Aca OTE For more information on how you can make all the right connections with 
sim wih iti tame <a lara jal ame Shure ModuLink System 1, call 1-800-25-SHURE. 


SHURE 


wwwshure.com 
©1999 Shure Incorporated 
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telecommunications at 700OMHz by fire, 
local government, police, road mainte- 
nance, transportation departments, 
county, state and city licensees. Or 
whether, on balance, the public would 
be better served by being able to see re- 
runs of Welcome Back, Kotter before 
and after the WWF Smackdown. 


Is the public better 
: i, , served by the use 
ozo ¥ of 7ZOOMHz for local 
Add Receiver Voting am government, fire, 
oo POESeTEes police ... licensees, or 
ce neers t & by being able to see 


g Sree eer ert: <% 1 reruns of Welcome 


* DSP receiver voting improves portable radio talk-back. For more information: 

hte pal 36 nae pl iene: ia plephaiHld lebe llat Guess what? Smackdown’s got the 
rovides remote keying of transmitters, transmitter 5 apital Bivd. : : é 
selection/steering, multicast and receiver grouping. Raleigh, NC 27616 power and the FCC is telling public 


* Console TX audio input with EIA Tone Remote decoding baht eel safety and guardband managers to be 
capability. email: jps@jps.com patient—real patient. It’s only five 


* Pa eee oe delays to compensate for link paths web: wwwjps.com years after all, And the broadcasters 
one keying-delays. , an a 
* Receiver Voting for LTR Trunking. were there first, and the land mobile 


Come and Visit Us at APCO Conference & Expo guys are going to get to use the spec- 
Booth #2411 trum for a long, long time, and .... 


| | JPS Communications, Inc. What’s good for the goose... 
a Now, for all of you who have not been 


CIRCLE (12) ON FAST FACT CARD paying attention, let’s recap what we 
; ened = have learned about the FCC’s relocation 
Pp “ ay? d wy Minitor II repairs policies: 
al ts, Sel \ ICS, an mol e (2) 5 day tum time p> Rule No. 1 —If you pay for the spec- 
Statior'T 7 Ot day warrenty trum, the age 2 more nee to give evic- 
initor I parts a tion notices to the incumbent operators, 
icine: ay Gl Low flat rates p> Rule No. 2 — If the incumbents are 
_ {] Frequency changes $30 local operators or small municipalities, 
& Batteries $4.50 relies Tone filters/reeds these incumbents are more likely to be 


& ' 
i 3 paging © ontet + tossed out than bigger companies. 
Minitor II parts service © fe singer 3 een > Rule No. 3 — Public safety is nor the 
Housings $24.50 : EX Minitor If $25 each same as public interest because public 
[ Battery door $12 Ree, G2 In stock reeds/filters only safety doesn’t have to pay for spectrum. 
Nylon case $15 - Portable radio batteries ” se = ae ss 
: P100 $36.75 (NTNS4S1) the band to be held in the hands of fewer 
BS Leather case $59 fEizE ; licensees, the FCC is more likely to al- 
Batteries $7.50 <~ PIO $62.75 .CHINNG IAS) low forced relocation. 
[8 Standard charger $29.75 ean vial QireeeD p> Rule No. 5 —If a broadcaster has it, 
Minitor II scan board we ain’t takin’ it away from them unless 
Minitor III parts installed $55 each it’s by gunpoint—and even then we 
BH Batteries $3.00 : 2 Do it yourself kit $50 each need a large caliber. — 
Bid 5 : Based on these simple rules, you 
Nylon case $1 anh Keynote monitor board} can guess what the FCC will do the 
GJ Standard charger $39.75 [2 Installed $50 each next time someone asks about reloca- 
&] Charger w/audio $129.75 tien, tion. Oh, go ahead—make your pre- 
& Vehicular charger $119.75 Al 800-822-2 180 diction. Amaze and delight friends at 
Pr er $130 Fax: 561-683-0059 cocktail parties with your relocation 
. - 1300 N FLM Rd #26 acumen. Win a relocation pool in 
Gl Universal Interface $210 ango your office. The uses are endless for 
Minitor III pagers $319 8 | West Palm Beach, FL 33409) the guy or gal who has learned that 
(VHF 1 channel only) 3 when it comes to the federal govern- 
yy Renn ea re Pee § ment, think jaded ... jade ... green 
http.// WWW.pwsery Ice.com Minitor & Keynote are a reg. trademark of Motorola ... the color of money. Ahhhh. | 


CIRCLE (13) ON FAST FACT CARD 
14 MOBILE RADIO TECHNOLOGY AUGUST 2000 www .mrtmag.com 


INTRODUCING A 9-H 
SYSTEM SO REVOLUTIONARY 
QUROOMPETITORS DONT 
WANT YOU TO Mui T 


The revolution is here. Moducom is 
rewriting the book on 9-1-1 systems. 
And the competition can’t compete. 


Q--T AND RADIO DISPATCH 
INA SINGLE SYSTEM. 


The new UltraCom 2000™ is 
9-1-1 and radio dispatch together, 
for the first time, in one single console 
system. Built by us from the ground 
up - not pieces of old proprietary 
technology - but a totally digital 32- 
bit Windows NT system. Telcordia 
and NENA compliant, handling both 


9-1-1 and ADMIN lines. 


A SINGLE SYSTEM 
MEANS LOWER COSTS, 


9-1-1 and Radio dispatch in one 
system means lower initial costs than 


DEMO OUR SINGLE SYSTEM SOFTWARE 


two separate systems. Hf you choose to 
buy only one component of the sys- 
tem, either 9-1-1 or radio dispatch, 
you can add the other later and still 
save Money. 

You'll never pay for systems pro- 
eram changes with our integrated 
system customizer. “Trouble shooting 
time and costs are reduced with our 
built-in MEDIC diagnostics. And all 
software upgrades are always [ree 
and easily downloaded from the web, 


A SINGLE SYSTEM FOR 
MAXIMUM FLEXIBILITY, 


Fully programmable touch screens 
means you decide how your screens 
look based on how you work. For 
example: ALI and ANI windows 
can be brought up only when need- 
ed. A single, simple, set of tools 
allows you, not the factory, to 
make system changes. We can 
integrate our system easily with 
CAD and other applications. 

Contact Moducom today to find out 
more about the 9-1-1 system our 
competitors would rather you not see, 


———— % ————— 
mMonUCcom 


COST EFFECTIVE NOW. 
MORE COST EFFECTIVE OVER TIME. 


AT WWW.MODUCOM.COM OR 818-764-1333 


MODULAR COMMUNICATION SYSTEMS, INC 


13309 SATICOY ST 


To see what they don't want you to see, Visit us at APCO 


Booth #1610, August 13-17. 


NORTH HOLLYWOOD, CA 91605. E-MAIL: moducom@ix.netcom.com 
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APCO: No guilt by this association 


By David O. Dunford 


As introduced in an earlier column, 
Steve Davidson is the 9-1-1 center man- 
ager for the Lenexa, KS, Police Depart- 
ment. Steve isn’t widely known by his 
first name, but readily answers to his 
moniker “Grumpy.” Yes, that’s right, the 
name fits the perceived behavior. But 
more importantly, Steve has a great coffee 
cup. Actually, it’s just aregular coffee cup 
with a great saying inscribed on the side: 
“Everyone is Entitled to My Opinion.” It 
seems like such a waste for “Grump” to 
proffer this opinion via a java jug when an 
opinionated curmudgeon, suchas myself, 
could put it to real use. 

Because August is the month for the 
APCO-International Conference and 
Exposition (and meeting, assembly, 
gathering, liars’ contest, hoedown, and 
general bull session) in Boston, I'd like 
to offer my opinions about that es- 
teemed outfit which, for years, has acted 
to shepherd along the interests of public 
safety communications. 

In 1975, our local chapter asked a lo- 
cal fire chief to speak at one of the Kan- 
sas state APCO meetings. His one-hour 
presentation dealt with safety issues and 
hazards recently encountered in fighting 
petroleum fires. Apparently he thought 
our group was the “APCO” gasoline sta- 
tion franchise owners’ meeting. It was 
only after he concluded his detailed, 
thoughtful and reflective speech that 
this gentleman mainstay of local public 
safety life was introduced to the “other” 
APCO. Likewise, while our state chap- 
ter has always had solid membership 
and good attendance at Its two semi-an- 
nual meetings, we have regularly en- 
countered the belief amongst Kansas 
sheriffs and local chiefs of police that 
APCO stands for Alcohol Program for 
Communications Officers (Well, at least 
in Kansas, that was the popular belief). 

Unknown by most people, APCO has 
played a significant role in the evolution 
and deployment of communications 
systems in the public safety marketplace 
for system administrators and 
Radiomen alike. After all, this outfit 
originated in an era when “dispatchers” 
{now called communications special- 
ists, telecommunicators or even system 


PUBLIC SAFETY: ‘10-2’ 


status controllers) were necessarily 
technical types because these were the 
only people who had the knowledge and 
skill to actually operate the radio equip- 
ment. (Note: Does the introduction of 
CB radios indicate technical evolution, 
or devolution?) Partly because of its 


members’ technical expertise, APCO 
acted as the official “designated entity” 
to represent law enforcement and local 
government in matters before the FCC, 
and until fairly recently, APCO focused 
its annual conferences on technical sub- 
ject matter aimed squarely at Radioman. 

But, like the technology it helps de- 
velop, APCO has undergone major orga- 
nizational changes in recent years. 
Adoption of suffrage for operator mem- 
bers (see: dispatchers, above) was nearly 
heretical, but long overdue. After all, op- 
erator members and center managers 
were suddenly charged with integrating 
a variety of information-and-data sys- 
tems and the radio system into a modern 
communications center. (In some places, 
the “radio room” is now the dark closet 
that is the sole province of Radioman). 
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Even though I’m constantly skeptical, 
APCO has been successful in holding 
membership attention and focus on ever- 
evolving topical issues. Wisely (and in 
response to demand by now-voting op- 
erator members), APCO has focuses ex- 
tensively on non-radio technical topics 
and administrative subjects. 

Now, fora more specific and practical 
example of what’s “good” about the 
APCO organization: my friend Floyd 
Duell. Now retired, Floyd built and ran 
the radio system for the state of Kansas. 
He didn’t actually bué/d it all, but his fin- 
gerprints are on a good share of the 
pieces. Fondly referred to as “the little 
round man from the DOT,” Floyd pro- 
vided solid advice and plenty of assis- 
tance and encouragement to anyone 
needing help starting a public safety ra- 
dio system in Kansas. Because Floyd 
volunteered as the Kansas frequency co- 
ordinator beginning in the early 1970s, 
he was called on by numerous local enti- 
ties. From the carefree days of one-way 
commercial broadcast (no pesky station 
receivers to keep aligned), through the 
development of a migration plan to mod- 
ern 800MHz trunking, Floyd was an 
APCO institutional resource. When con- 
sidering an organization (typically as a 
faceless, faraway and nebulous collection 
of fancy suits), we seldom think of an in- 
dividual. But Floyd constantly proffered 
the benefits of the organization to willing 
listeners and would regularly volunteer 
his time and advice to the local chapter. 
Nary achapter meeting was held without 
Floyd's update on FCC proceedings. 

The moral of this short primer is 
that in our jobs as communications 
center managers and system adminis- 
trators—affiliating with a representa- 
tive trade organization—can be more 
than just joining a club. In the case of 
APCO, we can have both organized 
national representation and practical, 
local support. 

Oh, the letters really stand for Asso- 
ciation of Public safety Communica- 
tions Officials. 


Dunford, MAT'y public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member of the Association of Public-Safety 
Communications Officials-International. [His email ad- 
dress is ddunford @ci.lenexa.ks.us. | 
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Antenna-testing methods 


By Harold Kinley 


Generally speaking, land mobile ra- 
dio technicians favor forward and re- 
flected power measurements to deter- 
mine the operating condition or tuning 


of an antenna. During the installation of 


a mobile radio antenna, a wattmeter is 
inserted into the transmission line near 
the transceiver. The transmitter is keyed, 
and the forward power is measured. 
Next, the wattmeter is set to measure re- 
flected power, either by turning the 
“slug” in the reverse direction or by 
turning a switch to the “reflected 
power” position. The less the reflected 
power (relative to the forward power), 
the better the antenna match. This 
method is straightforward and works 
well. However, there are times when 
other techniques can aid the technician 
in checking or tuning the antenna. 


Trimming the whip 

When a new antenna is installed on a 
vehicle, it must be tuned at the fre- 
quency of the radio to perform properly. 
Too much reflected power will cause the 
“foldback” circuit to reduce the trans- 
mitter power to protect the final stage 
from excessive reflected power. Thus, it 
is essential that the antenna be “tuned” 
so that it presents a 502. load as seen by 
the transmitter. 

The directional wattmeter is used, as 
previously described, to tune the an- 
tenna, while the whip is trimmed, until 
the reflected power is at a minimum (or 
low, compared to the forward power). 
Usually, the process is simple. However, 
confusion can sometimes arise over 
whether the antenna rod is already too 


FREQUENCY 


Figure 1. Plot of frequency vs. SWR. 


short or it needs further trimming. 
Remember, you can’t “put it back” if it 
is cut too short. So, the question be- 
comes: “To cut or not to cut?” If you cut 
it too short, you have to start over with a 
new antenna rod, wasting time and 
money. There are ways around this 
problem, however. 


Multifrequency radios 

If the radio being used is a multifre- 
quency radio, then the high and low fre- 
quencies can be used to tell whether the 
antenna is too long or too short— 
provided that the frequency separation 
between the highest and lowest fre- 
quency is sufficient. Simply set the radio 
to the lowest frequency and check the 
SWR or percent reflected power. Then, 
do the same at the highest frequency. If 
the SWR or the equivalent percent re- 
flected power is better on the high fre- 
quency, then the antenna is too short. If 
the SWR or equivalent percent reflected 
power is better at the lower frequency, 
then the antenna is too long. The antenna 
rod should be cut so that the best SWR is 
seen at the mid-frequency range, with 
about the same rise in SWR at the lowest 
and highest frequencies. See Figure | be- 
low. Table | below shows SWR vs. per- 
cent reflected power. If the antenna is a 
wideband type, then the measurements 
at the low and high end of the frequency 
range may not be sufficiently different to 
indicate whether the antenna rod is too 
long or too short. 


The tuning wand 

A tuning wand can be made by wrap- 
ping three to four inches of aluminum 
foil around the end of a wooden dowel 
and then securing the foil with electri- 


REFLECTED POWER (%) 


ti. ag Be ume 


oe. 


Table 1. SWR vs. reflected power (%). 


18 MOBILE RADIO TECHNOLOGY AUGUST 2000 


ITF7 


POWER 


MFJ HF/VHF SWR ANALYZER 
MODEL tFJ-259B 


IMPEDANCE 


Photo 1. An MFJ mode! 259B SWR analyzer. 


frequency ‘ 
COUNTER 
INPUT 


MFJ ENTERPRISES, INC, STARKVILLE .MS USA 


Photo 2. Inputs for the above SWR analyzer. 


cal tape. Then test the antenna by 
moving the wrapped end of the dowel 
up the antenna rod while observing the 
reflected power on the wattmeter, as 
shown in Figure 2 on page 20. If the re- 
flected power increases as the tuning 
wand approaches the tip of the rod, then 
the rod is too long. If the reflected 
power decreases as the tuning wand ap- 
proaches the tip of the rod, then the rod 
is too short. 


The MFJ SWR analyzer 
The MFJ model 259B SWR analyzer 
(Photos | and 2, above) is popular 


Contributing Editor Kinley, MRT’s technical consult- 
ant and a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg. SC. He is the author of Stan- 
dard Radio Communications Manual, with Instrumen- 
tation and Testing Techniques, which is available for 
direct purchase, Write to 204 Tanglewylde Drive. 
Spartanburg, SC 29301. 

Kinley’s emutl address is hkinley@home.com. 
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designed to adapt to change simply by upgrading software. That means cost-effective migration to the 


latest system improvements and advanced encryption like Triple DES or AES without hardware changes. The Racal 25 also 
gives you multimode shadow channel operation, cloning, keypad programming and lithium ion smart battery technoloay. all in 


the smallest, lightest, toughest submersible package. So don’t sink money into obsolescence. Stay on top with the Racal 25. 


Racal Communications, Inc., 5 Research Place, Rockville, MD 20850 www.racalcomm.com 1-800-258-4420 RACAL 


Federal agencies can order Racal 25 on Department of the Interior Narrowband Radio Contract #*N660-C9é-1067. 
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Figure 2. 
can be used to determine if the antenna rod 
is too long or too short. 


In many cases, the ‘tuning wand 


among radio amateurs. However, the 
usefulness of this device is not limited 
to ham radio use. The analyzer ts simple 
to use, inexpensive and portable, and it 
has a self-contained signal generator for 
finding the resonant frequency of anten- 
nas and other frequency-sensitive de- 
vices or circuits. Hook the coax line to 


the analyzer and tune the frequency of 


the analyzer to produce the lowest SWR 
indication. This indicates the resonant 
frequency of the antenna. You can also 
check the bandwidth of the antenna by 
adjusting the frequency until the SWR 
indicates “2:1” on the upper and lower 
side of the resonant frequency, Note the 


frequencies at which the SWR Is 2:1. 
This is the 2:1 SWR bandwidth of the 
antenna. Analyzer models are available 
that handle VHF highband as well as 
UHF land mobile frequencies. 

Photo 3 at the right shows the ana- 
lyzer locating the resonant frequency 
of an antenna. As shown, the resonant 
frequency is 151.34MHz. The SWR at 
this frequency is 1:1, as shown on the 
lower left meter. Photo 4 on page 22 
shows the frequency ranges available 
on the model 259B. 


Return-loss bridge 

The return-loss bridge is also useful 
for determining the resonant frequency 
of an antenna or other frequency- 
sensitive devices. Figure 3 on page 22 
shows the setup for using a return-loss 
bridge. Here, a racking generator is used 
with a spectrum analyzer to display the 
response of frequency vs. return loss of 
the device (the antenna) under test 
(DUT). First. the reference is established 
by shorting, or leaving open, the port 
where the DUT is connected. If the out- 
put of the tracking generator is set to 
OdBm, then the reference should reach 
almost to the OdBm mark on the display. 
Then, the antenna is connected and the 
tracking generator Is set to sweep the 


MFJ HFIVHF SWR ANALYZER 


MODEL MFJ-259B 
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Photo 3. Resonant-frequency readout. 


proper frequency range to be checked. 
The response curve of the return loss will 
look like the one shown in Photo 5 on 
page 24. The resonant frequency will be 
the /owes?t point on the curve (the point 
where the return loss is the greatest). Al- 
though this method is quite accurate, itis 
seldom used to check mobile antennas 
because of the required equipment. 


The time-domain reflectometer 

The time-domain reflectometer 
(TDR) is used to determine where a 
fault lies along a transmission line. It 
can also be used to determine the length 
of a transmission line. Figure 4 on page 
22 shows how the TDR is connected and 
used with an oscilloscope to check a 


Mount a traditional antenna in 
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hhaesvietorola’R2625: 


If you work with ASTRO® 25 diagnostic testing, amount of standard features in its design: 

the Motorola R2625 may be just the analyzer Dedicated screen displays for convenient 

you've been waiting for. observation or printout of test results 
The R2625 is specifically configured for ASTRO Innovative use of soft keys and windowing 

25 (APCO Project 25) diagnostic testing, as well Fast reacting autoranging scales with both 

as for ASTRO 25 with conventional two-way analog and digital readouts 

analog systems. The R2625 takes all the features Signaling encode and decode functions 

you like about our R2600 model and combines It's all here...in a rugged and compact test 

them into a special digital hardware platform unit that allows you to perform many complex 

that's especially ASTRO- friendly. operations with a single machine. 

Standard features include: Because the rugged R2625 withstands heavy 
400 kHz - 1 GHz frequency range use and can be powered by a variety of power 
Duplex generator sources, it’s ideal for field applications. 
Spectrum analyzer Here's the best part: Starting at less than 
RF wattmeter fourteen thousand dollars, the R2625 is far and 
And much more... away your best value for ASTRO 25 testing. 

Optional features can be added The R2625. It’s the newest, most affordable 

to enhance the unit further: solution to your most ASTRO-nomical concerns. 
Tracking generator Call: 1-800-422-4210 or contact your Motorola 
Cable fault testing Representative. 


High stability oscillator 

High performance spectrum analyzer 

with markers 

Programmable test set-up memory 

ASTRO 25 encryption 

ASTRO 25 trunking 

The R2625’s specialized, dedicated, easy-to- 
access test screens are conveniently grouped 
together to expedite test set-up. The R2625 
accepts both customer and key test codes for 
encryption testing, and delivers an impressive 


herein are trademarks of Motorola, Inc. @ Reg. U.S. Pat. and Tm. Off, 
© 2000 Motorola, Inc. All rights reserved. 
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transmission line. Photo 6 on page 24 
SPECTRUM shows the oscilloscope waveform pro- 
ANALYZER/ duced by a TDR connected as shown in 


GENERATO i 4. The initial, or incident, pulse 
GENERATOR Figure initial, or i pu 


is shown to the left on the display. The 
horizontal timebase is set to 0.1lys per 
division. The transmission line being 
tested has a velocity factor of 0.66, or 
66%. This means that a wave traveling 
on the transmission line will travel at 
only 66% of the velocity it would travel 
in free space. The free-space velocity of a 
radio wave, in meters, is 300,000,000mps. 
Thus, the velocity of a wave on this 
Figure 3. This setup is used to check the resonance or response of a frequency-sensitive cable will be 0.66 x 300,000,000, or 
circuit, such as an antenna or a filter. 198,000,000mps. Note that on the oscil- 
—————————————————— ITSCODE CIenIAy: tie SCH pUlsE us Cee 
layed by two divisions, or 0.2ys, from 


27-70. 10-27 
70-114 e 8 4-10 


114-170 1.8-4 
e ry 


‘TEE’ 
CONNECTOR +RANSMISSION LINE 


Figure 4. This setup is used to determine the location of faults or the length of the 
transmission line. 
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Photo 5. A return-loss response curve. 


Photo 6. A TDR oscilloscope waveform. 


the incident pulse. In 0.2ys, the wave 
will travel 0.0000002 x 198,000,000, 
or 39.6m. This equals 39.6 X 3.2808, or 
129.92, feet. Thus, the wave has trav- 
eled 129.92 feet between the times of 
the incident pulse and the reflected 
pulse on the oscilloscope. To obtain the 
length of the transmission line, you 
must ha/ve this figure because it repre- 
sents the time during which the pulse 
travels up and back down the line. So, 
the length of the transmission line is 
129.92 + 2, or about 65 feet. 


Halve the pulse time 
because it represents 
the time during 
which the pulse 
travels up and back 
down the line. 


Each of the test and measurement 
procedures presented here has its appro- 
priate use. You may not need to use 
some of these procedures or setups 
every day, but don’t overlook some of 
these alternate methods of doing things 
when the need arises. We tend to get 
used to doing things the same old way 
and to resist changes in our methods and 
techniques. Some of these techniques 
can be quite revealing and Interesting. 

Until next ume—stay tuned! a 
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Introducing the new CSM-1000 
service monitor, With powerful 
digital features, this new com- 
munications test tool gives the 
LMR industry what it needs for 
both field and bench measure- 
ments. The CSM-1000 includes a 
100 KHz to 1000 MHz spectrum 
analyzer, full-duplex generate 
and receive, 200 watt power 
meter/dummy load, 50 KHz 
oscilloscope, dual tone genera- 
tors external VGA monitor con- 
nector and RS-232 interface. 


Measurement tools include devi- 
ation, power, SINAD, frequency 
error, received CTCSS, DCS and 
DTMEF, and selectable audio, RF 
and video bandwidth filters. The 
unit weighs in at 26 pounds with- 
out battery. 


Options include a tracking gen- 
erator, analog and digital paging, 
high stability timebase, a 2 hour 
capacity battery, rugged carrying 
case and a planned digital receiver. 
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A case study of how public safety 
dispatchers and patrol officers interact with 
mobile radio communications and how they 
depend on it ‘to protect and serve.’ 


By Nikki Chandler and D. A. Keckler 


um-da-dum-dum. This is the city—Lenexa, 
KS. [Sorry, we’ve always wanted to do that.] 
It is shortly before 3 p.m. on a warm June 
afternoon. In fact, it’s June 21—summer 
solstice: “The longest day of the year.” 
Through the good graces of MRT’s public 
safety consultant, David O. Dunford, who 
manages the technical support for the Lenexa 
Police, and Steve Davidson, communications unit manager, 
who runs the show, MRT has been invited to observe a typi- 
cal day in police communications. Reporting will take place 
simultaneously from the points of view of the 9-1-1 PSAP/ 
dispatch operators and from those of the officers on patrol. 

Our aim is not to present an episode of COPS, full of car 
chases and busts, to MRT readers. Real police work is often 
tedious and grinding, and we’re here to examine how real 
human beings interface with almost 70 years of radio tech- 
nology advancements. 

Lenexa is a predominantly suburban community witha 
resident population of about 40,000 and a daytime population 
about triple that figure. Located about 15 minutes southwest 
of downtown Kansas City, MO, it serves both as a bedroom 
community and a host to numerous professional offices, mer- 
chants, warehouses and light manufacturing. It is a progres- 
sive cily, rapidly growing as population has migrated out of 
the urban core. For a city of its size, Lenexa has invested 
heavily, in police/fire/EMS services and infrastructure. 

We arrive at the Lenexa Police Department just as the third 
watch is beginning. Dispatch and patrol generally take their 
pre-shift briefings together so that both ends of the radio link 
are “on the same page.” Ushered through the security doors, 
we are quickly split up to our appointed tasks. Chandler will 
work at first with Dispatcher trainer Virgel Stigall, and 
Keckler will ride along with Officer Michael Bussell. 

[To make this simultaneous report easier to follow, 
Chandler’s PSAP/dispatch experience is printed in red. 
Keckler’s one with the patrol units appears in blue.] 


Probationary Dispatcher Joe 


\ rst ass t 1¢ Lenexa Communications Cen- 

Sinnoer handles Galle in ihe My fi issig mment in the Lenexa Communications Cen 
Lenexa, KS, communications ter is to join Vir; Stigall at his station. His role for the first 
center. Stancer, as a former part of the shift is primarily dispatching. Stigall has been 
emergency medical technician, with the communications center for 15 years. “I started doing 
Knows what response providers this when I was 20. This is my first real job.” he says. Stigall, 


face ‘on the street.’ 


Chandler is senior associate editor and Keckler is technical editor. They can be 
contacted at mrt @intertec.com. An expanded version of this story can be viewed on 
the MRT Web site at www.mrtmag.com. 
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After | sign a lrability waiver and 
undergo a quick hbackeround check. 
Bussell and 1 load ourselves into a 
black-and-white cruiser 
First comes a quick 


outside the 


police garage 
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Overhead video equipment in Lenexa’s cruisers includes taping controls (left) and an LCD monitor (center) for the video camera (right). 


synopsis ol the rules for “ride-alongs” 
Gin official terminology, “gratuitous pas- 
sengers”) and an equipment review, 
including the shotgun and the MP-S sub 
machine gun, lt is sobering that you 
might become an officer's support in an 
extraordinary situation, The electronic 
equipment ts a litte more familiar to 
me, though no less intimidating. (See 
hor on page 29, opposite.) 

The ergonomics of driving a ear and 
operating this electronic arsenal seem to 
work surprisingly well for the officer 
behind the wheel, but there is not much 
room lett for portly “gratuitous passen 
gers” on the right-hand side. No matter; 
Lenexa’s officers usually patrol alone 
Cot 
without being requested 

Oddi despite all the 
technology and uccessories. | discover 


during the day that the most indispensable 


equently, backup often appears 


enough 


items inside a police cruiser are strategt 
cally placed Velero strips and 42" rubber 
which hold 
the miscellaneous “desktop” items and 


bands around the sun visors 


paperwork that an officer handles during 
his shift in this mobile 

Bussell is usually in the Directed Pa- 
trol Unit (DPU) and spends much of his 


office.” 


ume working “plainclothes” in an un- 
marked car. The six-person DPU proac 
lively focuses on crime within a narrow 
commerce corridor, “The thing I like 
to get the most is drugs,” Bussell says. 


www .mrtmag.com 


For plainclothes assignments, undercover 
officers have started using Nextel Com- 
munications handsets instead of standard 
police radios, to avoid attracting attention. 
[See Dunford’s “Public Safety: ‘10-2°" 
column in the February 2000 MRT. / 

Bussell and several other officers have 
been preoccupied for four months witha 
multiurisdiction serial murder case that 
hit the national spotlight. With that in- 
vestigation winding down, this is his sec- 
ond day to “relax” as a uniformed officer 
roaming the community. 

“Tm having fun, just going outand 
working patrol,” Bussell says. A tall, 
brawny, mustachioed 30-year-old, he 
strikes an imposing figure that is only 
slightly softened by his summer uniform 
of white shirt and blue shorts, for which 
he takes some good-natured ribbing 
from officers who are still wearing navy 
blue, full-trouser uniforms, 

In addition to the mobile radio and 
body mic, most officers carry a belt- 
clipped Motorola HT-1000, or HT600/ 
P200, portable with epaulet mic. AIL per- 
sonnel also carry alphanumeric pagers. 
Radio checks are performed for all sys- 
tems, Officers can usually hear, sitting in 
roll call, how well the active mobile radios 
are performing for the previous shift. 

“But Pil give my ‘starting’ just to 
make sure, and right then [dispatch] 
wil] tell me, “Yeah, you're pretty {0-1 
(bad communications), and Vil put 
this dewn and grab another” Bussell 
says. His checks extend to sirens. 
lightbar and other equipment. 

A call is passed over from Stancer for 
dispatch. A vehicle has hit a bank kiosk, 
and there is quite a bit of damage. This 
call didn’t come through 9-1-1; the bank 
has called the department directly. 

1515: We roll out as patrol unit “394.” 
As soon as we hit the street, we get our 
first call. 

"394" 

“394: Santa Fe and Rosehill.” 

“Take information on a non-injury 
accident; occurred at the credit union 
[location]. Contact [manager] in the 
lobby. Customer hit a piece of their 
equipment outside and then drove home. 
They know who the party is.” 

Bussell acknowledges. 

Dispatch time-checks the call: “/520.” 

We get acquainted as we drive to the 
credit union. Bussell has spent two years 
with Lenexa P.D. He had been an engi- 
neer with the Lenexa Public Works de- 
partment for four years when be decided 
he wanted to go inte policing. With the 
city’s roster full, he found a position for 
two years jn 4 nearby city until Lenexa 
had an opening. 


www. mrtmaz.com 


We pull into the credit union bank. 
and after a quick “just the facts” inter- 
view, the manager shows us the hit-and- 
run “victim.” A depositor snagged his 
pickup truck on one of the drive-through 
Jane pneumatic kiosks. and after being 
unable to extricate himse!f, gunned the 
motor and ripped the device's cowling 
to shreds. Undoubtedly scared and em- 
barrassed. he drove off (probably re- 
membering too late that he had just 
made a transaction with his name on it). 
The damage ts estimated at about 
$1,500. I notice that Bussell is taking 
the incident information in the same 
jow-tech fashion that Tam: a pen and a 
smal] reporter’s notebook from his shirt 
pocket. When he’s finished, I ask 
whether any hand-held devices are used. 

“TP it was a big case, say it was a bur- 
glary of several items, | would go ahead 
and take faiy in” he says, motioning to- 
ward the MCT laptop. “T would take the 
information down that way, serial num- 
bers and such, For me. it has to bea 
pretty substantial case. Tcan usually just 
‘joLit down’ on the noa-consequential 
calls. Some of the guys carry around 
|Palm Pilot PDAs]. 1 don’t know if 
they're on atrial basis. but the guys that 
have them really seem to like them.” 

Dispatch supplies Bussell with a di- 
rectory check on the phone number of 
the suspect in the “crunch-and-run,” and 
supplies other database info as well re- 
garding prior arrests. Bussell uses the 
in-vehicle Nokia PCS cellphone to con- 
iact the suspect. asking him to go to the 
station and give a statement. 


Tag—you’re it 

Back at dispatch. Lafary offers 
brownies to everyone who walks into 
the center. A sergeant walks in, asking 
for printouts of vehicle tags he had run 
earlier. He also needs the “criss-cross” 
city directory, 

Stigall runs tags for another officer 
in the field. The officer is following a 
car, and Stigall reads the registration 
to the officer. 

“What we do, if we have time, is 
we'll check the name and the address 
on the registration to see if we can find 
any active warrants on these people, 
associated with the tag.” Stigall says. 
“No news is good news. Because I 
didn’t find anything. ] didn’t say any- 
thing back to him. [f [ were to have 
found something. I would have called 
him on the radio again.” 

These dispatchers are. indeed, doing 
more than answering calls and dispatch- 
ing officers. They are always running 
tags and fishing for more information to 
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Electronic arsenal 


Standard apparatus for each Ford 
Crown Victorla police cruiser in Lenexa’s 
motor pool (officers do not have dedi- 
cated vehicles) includes a Motorola 
MaxTrac UHF radio, with dash mic and 
floor-mounted speaker, and a overhead- 
mounted Kustom Signals Eyewitness in- 
car camera and In-car microphone (also 
linked to a remote body mic on the. 
officer's person). The camera has-a 3" 
Citizen LCD monitor so an officer can 
preview the camera's range, magnifica- 
tion and focus before exiting the vehicle. 
The body mic/recording system can also 
be set to start whenever the lightbar Is 
activated. Other equipment includes a 
Uniden Bearcat scanner, a Dell Inspiron 
7000 MCT on a telescoping pedestal, a 
turn-signal-mount switch to activate the 
siren and lightbar (plus overhead con- 
trols for the same), a Nokia PCS cell- 
phone to bypass the need for intercon- 
nect patches, and a Federal Signal 
Smart Siren SS2000 panel. Most of 
these control heads and equipment 
have been packaged by Dunford’s tech- 
nical department into a hand-made, cus- 
tom-designed consote, also incorporat- 
ing the PA mic, a clipboard, a gooseneck 
Jamp, a de-power outlet, a flashlight 
mount and a cup holder, as well as the 
weapons brackets. The videotape unit, 
radio and other gear is mounted in a 
custom box in the police cruiser’s trunk, 
which also contains spike strips and 
emergency gear. [For more. information 
on these Installations, see Dunford’s 
“Public Safety: '10-2’" columns in the 
March and April 2000 issues of MRT.} 
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Bussell reflects 
“One thing I will 
can put me on 


On the street, 
on this support, 


Suy, and you 


record for this: We have some of 


the finest dispatchers and person- 
nel that | could ever ask for 

These guys and gals, they 
It’s nothing for them to work |2 
if they're 


work 


or 14 hours in a day 


|short-handed], They're always 
running tags. They may get a 


litte short with me at the end of 


the night because I'm running so 


many tags, and I usually try to 
lay off. then. And they Il dig— 
like Kelly. when | ran [the kiosk 
suspect}. She said, “Well, let me 
check another thing for you. 

“She didn’t have to do 
that.” Bussell says. ° I didn’t 
ask her te She just does it 
You can’t ask for anything 
better than that. 
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und we hit the street again 


Continued on page 44 


An Enviroguard spill containment system 
in service for the City of Los Angeles 


Call for 
a FREE 
video tape, 


ENVIRGWARD 


COMPLIANCE AND SAFETY SOLUTIONS 
A Division of EGS International Inc. 


CA 90045 / wwweegsintlcam 
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Introducing something that’s 
going to take a lot of weight off 
- your shoulders: the MS2711” 


from Anritsu, the world’s first 

~ Handheld Spectrum Analyzer. 

'_Not only is it three times smaller 
“than any other full featured 

‘spectrum analyzer of its kind, 


it weighs only four pounds. 

For more information call 
1-800-ANRITSU or check out 
our website at www.anritsu.com. 
The new MS2711 Handheld 
Spectrum Analyzer from Anritsu. 
Your big spectrum analysis jobs 
just got smaller. 
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hy Matthew Halverson 


So, you’re having trouble getting permission to build one new guyed tower? The local zon- 
ing commission has banded with those pesky NIMBYs to shut down your project, and they’re 
deaf to the argument that a 480-foot tower can be made aesthetically pleasing? What do you 
do? For starters, you can dry your eyes and thank the frequency fairy that your problem is 
only 1/181%' of the zoning nightmare that faced the Michigan State Police (MSP). 

To replace its nearly 60-year-old state public safety communications system, and to take 
advantage of the 800MHz spectrum, the MSP joined forces with Motorola to design the 
Michigan Public Safety Communications System (MPSCS), the first statewide Project 25- 
compliant communications system—and they needed 181 new tower sites to do it. 

Split up among four phases, the system is scheduled to be completed in Spring 2002. 
Phase I consists of Southeast Michigan and is already up and running. Phase II is made up 
of the southwest portion of the state and was completed in September 1999. In June, Phase 
III became the latest portion of the project to be completed (ahead of schedule), and it con- 
sists of the upper half of lower Michigan. The Upper Peninsula makes up Phase IV, sched- 


uled to be online in Spring 2002. 
The project, now 75% complete, 
represents a new breed of public 
safety communications system. With 
181 sites—an increase of 100 towers 
from the original system—its sheer 
size is intimidating, yet dimensions 
alone cannot tell the whole story. 
With the upgrade to the new digital 


system, any subscribing police 
department in Michigan can “dial 
up” any other subscriber throughout 
the state from its mobile units. That 
means Officer Jones in the Upper 
Peninsula and Officer Smith in the 
state capitol at Lansing can talk to 
each other as if they were only one 
street apart. 

Whether the state had decided to 
build a communications system of 
this size or not, everyone involved 
agreed something needed to be done 
to update the antiquated system that 
was in place. MSP Capt. Tom Miller 
said that in addition to the “dead 
spots” that users were experiencing, 
replacement parts for the old system 
were becoming increasingly difficult 
to find, and only three of the original 
81 towers were in compliance with 
Michigan OSHA standards. 

“We couldn’t maintain part of our 
infrastructure,” Miller said. “So it 
had gotten to a critical stage.” 

Once it was decided that some- 
thing needed to be done, the next 
question was, “What?” After enlist- 
ing the consulting services of Sachs/ 
Freeman Associates in the mid- 
1980s, the state chose to construct a 
statewide system based on Project 25 
standards, despite the fact that the set 
of standards had yet to be completed. 


Vendor wanted 
Contracting the project to an 


outside vendor was the next step, 
and according to Miller, signing 
with Motorola was simply a matter 
of finding someone that could give 
the state what they needed. 

“We chase (Motorola) because of 
their ability to meet the specs of the 
RFP,” he said. “We had one other 
vendor, but they weren’t able to meet 
the specifications.” 

The purpose and scope of the sys- 
tem has evolved gradually over the 
last 16 years. Originally conceived in 
1984 with the intent to serve only the 
state police, it has now expanded to 
provide the department of correc- 
tions, the department of social ser- 
vices and the natural resources law 
enforcement division—not to men- 
tion any local police department that 
wishes to use it—with digital com- 
munications capability. 

As the state saw the price for the 
new system rise, it also saw an oppor- 
tunity to share out some of the cost. 

“As the original studies came back 
and there was a realization of what it 
was going to cost to replace it, the idea 
then was that we would open it up, and 
the system would be made available 
to the other state agencies as well as 
local government,” Miller said. 

Miller was quick to point out, how- 
ever, that the state was not interested in 
having the county police and sheriffs’ 
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The efforts of the state of Michigan and Motorola to create 
the first statewide, Project 25 - compliant radio system means 
users really will be ‘calling all cars. 
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departments pay for the state’s new toy. 
But with a price tag of more than $187 
million, any help was appreciated. 

“The realization is that the cost of op- 
erating this system in large part will be 
borne by the state, and whatever local 
agencies we can put on the system will 
help, but it will never subsidize the entire 
cost of the system,” he said. “That wasn’t 
the goal. The goal of the system was to 
build a statewide communications 
system for public safety.” 

Joining the system is not cheap. The 
Motorola portable radios and mobile ra- 
dio base units that work with the new 


technology run for close to $3,000 each, 
and users must pay a one-time start up 
fee of $250 per radio as well as a $300- 
per-year charge for programming and 
maintenance costs. Joining the system 
has even been cost-prohibitive for some 
of the smaller local agencies throughout 
the state. Police in Wayne County have 
had to collect close to $4 million 
through a surcharge levied on 9-1-1 sys- 
tems in the area to afford to subscribe. 


Small town solution 


However, Capt. James Caygill said 
the cost to join the system was well 
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worth it for the Huron Township Po- 
lice Department. Huron was in the 
market for a new system after deciding 
that its 20-year-old lowband system 
was in need of an upgrade. The state's 
offer to join the new statewide system 
contributed to Caygill’s department’s 
decision to subscribe. 

Although the radios are costly, Caygill 
said that what a department pays for the 
radios, it makes up for by not having to 
build new towers. The state has esti- 
mated the cost of building a tower site at 
between $200,000 and $600,000. Huron 
Township needed only one new tower for 
its area, but that’s one more than Caygill 
wanted to build. Subscribers to the 
state’s system are not responsible for 
building new sites and are not charged 
for using the towers. 

“In my opinion, “Why do we want to 
reinvent the wheel?’” Caygill said. “Not 
only that, but we, as a smaller agency 
than the state police, have the opportu- 
nity to be aboard something that has the 
expertise of the world behind it.” 

Motorola provides all of the necessary 
equipment and handles the programming 
of the system, and the company trained 
Huron’s officers. Caygill said that having 
the assistance and security of Motorola's 
experienced staff has made the transition 
a relatively painless process. 

“Normally, when you put in something 
new like this, you expect to have a lot of 
problems,” he said. “Now I know the state 
may have had some problems when they 
first went online, but when we went 
online, our people were trained and ready.” 


NIMBY and Brer Rabbit 

Foremost among the problems the 
state faced in installing the system was 
the siting of new towers. When building 
181 new towers, some opposition from 
local zoning commissions is to be ex- 
pected, but the state was ill-prepared for 
the hurdle it would face in completing 
the infrastructure construction. 

“When we negotiated the contract, we 
were told by the state that the state is 
exempt from local zoning ordinances,” 
Chuck Cousino, Motorola’s project di- 
rector assigned to the MPSCS, said. 
“The people from the state believed that. 
We got challenged on it. The state got 
challenged on it by a township and lost 
the challenge in court.” 

The suit in question that threatened to 
shut the project down was raised by the 
Addison Township of Oakland County in 
June 1996, The township claimed that 
placing a tower in the location stipulated 
by the specifications of the system would 
violate local ordinance restrictions on 
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Your communications should move as fast. 


Introducing the newest in a line of remarkable booster 
amplifiers—The Intelligent Booster Amplifier (IBA). 
Designed to operate on moving platforms, the IBA was 
originally designed to operate on high-speed 
rail systems. With applications also extending 
to subway systems and other forms of rail 
transportation, the AeroComm IBA is a 
cost-effective method for improving 
coverage on the railways without building 
additional sites. 

Unlike air travel, rail systems afford the 
professional traveler the opportunity to use personal wireless 
services. With the AeroComm IBA, internet on the go, tele- 
conferencing at 150 mph, and all uses of your wireless phone 
are now possible. Leading technologies such as our Dynamic 


Scanning Receiver and Global Positioning System provide 


constant coverage and high-quality calls along the desired 
path, As an added benefit, an external computer allows you to 


program coordinates at known trouble spots — or.shut off the 


Intelligent Booster Amplifier 


IBA completely in good coverage areas. 

Call us at the number below for 
information on how the Intelligent 
Booster Amplifier. can meet your 


customers’ communications needs. A Wireless Systems: Company 
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An officer tests out the Michigan statewide system that was close to being scrapped over siting issues. 


both location and tower height. The 
Oakland County Circuit Court granted 
the township an injunction that was up- 
held on appeal. 

“As you might expect, this created a 


huge concern on everybody’s part, be- 
cause without the exemption, it would be 
very difficult to build the system at all,” 
Cousino said. 

The roadblock would not last for long, 


however. On behalf of the 
state police and Motorola, 
the state legislature en- 
acted Public Act 538 in 
1996, which overrules lo- 
cal zoning ordinances and 
eases the process of tower 
siting. Under the act, ifa 
local zoning authority 
does not approve of the lo- 
cation that the state 
wishes to build on, it must 
offer an equivalent site 
within 30 days of notifica- 
tion. If an alternate site is 
not provided, the state 
may build on the original 
proposed site. 

“Tt gives us a mecha- 
nism to move through the 
zoning process with local 
governments and not get 
hung up ina lot of public 
debate and discussions 
over whether a tower 
should be built,” Miller 
said. “If they don’t want it there, the onus 
is on them to provide an alternative loca- 
tion within 30 days.” 

Cousino admits that zoning problems 
were the most challenging issue that 


Essential services 
consider us essential. 


With a reputation for reliability and durability since 1951, Sinclair Technologies has established 
itself as the supplier of choice in the design, engineering and manufacturing of antennas and 
filter products that essential services turn to. Police, fire and ambulance services rely on 

Sinclair Technologies when lives are on the line. 
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www.sinctech.com 
USA (800) 288-2763 » CANADA (800} 263-3275 


CIRCLE (30) GN FAST FACT CARD 


38 MOBILE RADIO TECHNOLOGY AUGUST 2000 


www-emrtmag.com 


The Most Advanced 
Antenna Systems 
for Broadband 
Wireless Access 


Whether you’re building a point-to-point 
or a point-to-multipoint system, Radio 
Frequency Systems antennas provide the 
most advanced solution. 


With several decades of experience in the 
design and manufacture of innovative 
products, RFS has emerged as a world 
leader in broadband wireless access 
antenna systems. 


RFS offers a wide range of antenna types, 
known for their superior performance and 
highest quality. 

Solid Parabolic Antennas 

LVMIDS Antennas 

MNMIDS Antennas 

Sector Antennas 

Grid Antennas 


Yagi Antennas 


To find out more about how our antennas 
can make your job easier, call Radio 
Frequency Systems at 1-877-RFS- 
WORLD. 
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www.rfsworld.com 
200 Pondview Drive, Meriden, CT 06450 © (877) RFS-WORLD » Fax (203) 821-3852 
Latin America (602) 252-8058 » Canada (800) 267-1762 
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Motorola and the state faced, and he was 
not surprised that reared its ugly head. 
“It would be nice if every time an 
engineer said, ‘Oh, I'd like a site at this 
coordinate’ we could send somebody 
out and say, ‘Look, there’s a FOR SALE 
sign right there,” he said. “Never do we 
get a piece of property where we point.” 


Upgrades on the go 

Siting issues have not been the only 
concern for the state police and Mo- 
torola. Not surprisingly for a project of 
this size, upgrades and renovations have 
already been necessary before the sys- 
tem has been completed. When the 


project was originally contracted out to 
Motorola in 1994, the Project 25 stan- 
dards had yet to be completed, but the 
contract stipulated that Motorola would 
conduct the necessary upgrades once 
the final specifications were deter- 
mined. According to Miller, equipment 
upgrades are the most difficult part of 
the process, logistically. 

“Logistics become a big issue,” 
Miller said. “We saw that when we had 
to upgrade the first phase that wasn’t 
built to the APCO 25 standard, and 
when we had to go back and do the up- 
grade, we had to actually touch all of the 
radios to upgrade them.” 
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T wo-way communication in high noise 
environments is difficult and possibly 


hazardous. Now you can communicate clearly 
and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 
Headsets and Radio Adapter Cords to enhance 


the performance of your two-way radios. 
Our high quality headsets feature rugged 


construction and a certified Noise Reduction 
Rating (NRR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 

for use with safety caps and helmets. Boom 
mounted or throat microphones enable hands- 
free performance. Choose Voice-Activated (VOX) 
or Push-To-Talk (PTT) systems with adapter 
cords for over 300 two-way radios. For clear 
two-way communication in high noise, there's 
only one name worth repeating — David Clark. 


For more information and a FREE 
demonstration, call toll-free: 


1-800-900-3434 
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There is no master switch to throw 
when conducting such an upgrade, In 
fact, more than 4,000 radios had to be 
“touched” as part of the Phase I up- 
grade. The process will begin again 
when the state finishes contract negotia- 
tions with Motorola to upgrade the cur- 
rent system to Motorola’s new 6.0 plat- 
form for integrated voice and data. 

“Tt’s going to be significant—almost 
a 15% increase in the cost of this 
project—to do this upgrade,” Miller 
said. “It’s something we’re trying to 
look at from a long-term planning 
standpoint. We’re looking at building up 
a sort of revolving fund that would pro- 
vide us the funding we would need to 
keep up with the technology upgrades 
that we'll need to keep the system as 
state-of-the-art as possible.” 


A meeting of the minds 

As problems have arisen throughout 
the build-out, Cousino said the most im- 
portant thing that kept the project mov- 
ing was the contract the two sides had 
signed. Issues and discrepancies were 
bound to come up, but with a contract 
that both sides could refer to, most prob- 
lems were dealt with swiftly. 

“The strength of investing the time 
upfront in a solid contract is probably the 
single biggest thing that got reinforced,” 
Cousino said. “Because there's a ten- 
dency to say ‘Let's get on with this so we 
can actually get started building.’ You 
should never give in to that tendency.” 

In addition to the contract, Miller said 
that having executive sponsorship made 
the project run more smoothly. He ad- 
mits that without the support of the 
governor's office and the state legisla- 
ture, the system might never have been 
completed, Having the government’s 
support made the ratification of the all- 
important site acquisition act possible. 

“We've been very fortunate here that 
we ve had very strong support from our 
legislature and our executive office,” 
Miller said. “That's really made this 
thing asuccess that we wouldn't have 
had if we hadn’t gotten the sponsorship.” 


Settling in 

Although system upgrades will al- 
ways be necessary to keep up with tech- 
nological advances, Miller is confident 
that the state will not have to deal with 
zoning authorities for a long time to 
come. The system was built with the ex- 
pectation that it would last for several 
decades. 

“We believe from an infrastructure 
standpoint that these towers will be 
around a long, long time,” Miller said. 
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does know that with OpenSky he'll always be connected, 
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Cousino (left) and Miller (right) say the relationship that MPS and Motorola formed was an integral part of making the project work. 


“Those will be around for at least 40 
years. The electronics component of it (1 
believe that the way technology is), 
we're going to have to look at upgrades 
periodically.” 

Cousino is even more optimistic. 

“We've got hi-rod, solid-member, 
galvanized towers, Miller buildings that 


have very, very strong specs and very 
aggressive specifications to them,” he 
said. “They'll be around for 100 years.” 

Regardless of whether technological 
advances make the system obsolete, 
both sides believe that they have built 
the foundation for a positive working re- 
lationship suitable for addressing issues 


and concerns in the future. 

“The relationship with the state is the 
thing we're most proud of,” Cousino said. 
“The factis. the state has been very accom- 
modating, and we feel very good about the 
relationship we have with them, We get a 
hurdle, we find it, we sitdown, we solve it 
and we move on.” ® 
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The Lenexa Communications Center has a dispatch position, a records management position and a call-taker position active on each shift. 


The longest day 


continued from page 32 


Lenexa is divided into four districts, 
with a car assigned Lo each district be- 
fore the shift starts. When deciding what 
to dispatch, Stigall says, you start with 
the primary car. Any other car that goes 
along with it goes in the “assist field.” 

1548: It’s almost afternoon rush 
“hour” the busiest me of the day for 
the communications center. | notice 
that each one of the three dispatchers 
is calm and collected. If the world 
fell down around them, they would 
remain calm. theit 
steady and clear 

“335.” Stigall says. “Respond to a 
non-injury accident, [location]. It's a 
blue Explorer and a blue Forerunner” 

We hear dispatch send unit 335 to a 
non-injury accident, It prompts Bussell to 
comment on the route we're taking. which 
he characterizes as “the worst stretch of 
road in the city.” with a deceptive grade 
and slick conditions during rains. “If 
you can count on 


yuSt as voices 


there's one accident 
three.” he SUys. Street Officers. it seems 
Music Man 
“You've got to know the territory 

On the screen display, Stigall points 
out radio numbers of the cars and call 
types. He can also pull up “incidents.” 
Each incident gets a number 

With rush hour approaching. we 


are like the salesmen in [Vr 


chat about tratfie accident responses 
Leneaxu ts bisected on u southwest to 
northeast 
which ts 


UNIS. by Interstate 1-35 
ed commuter 
route within the metro area. City po 


a heavily trave 
lice ure generally the primary re 
spenders for any accidents on the in 
terstute. and there is liule or no 


interoperability with the Kunsis 


Highway Patrol (RHP), Any coord: 
nating communications have to be re- 
layed by Lenexa dispatch through a 
link to KHP headquarters nearly 180 
miles to the west. in central Kansas 
which then bounces the tnformation 
back to area patrolmen. The patrol 
also essentially stands down at about 
2300. “Any vehiculars after 11:30. un 
ul about 7:00 in the morning—that’s 
all] Ours.” Bussell suys 

The accident situation is offen con- 
founded by “Good Samaritans” with 
cellphones. each with a “unique” de 
scription of where the accident has 
occurred, leaving dispatch to correctly 
sort out the location 

“But. we get a lot of good ‘drunks 
[calls] trom folks with cellphones 
They ll follow them. Bussell says 

1610: A 9-]-1 call has come in re- 
garding a depressed person at a place 
of business. “Calling party said she 
was not suicidal, just wanted some 
professional help.” 

Unit 394 will answer the call 


Lady in distress 

Loli: We're rolling again. this time to 
t local business where an employee ts 
having a severe attack of depression, Al 
though suicidal complications are ruled 
out, her co-workers [vel official inter- 
vention is needed. We roll up in tess 
than eight minutes. and Bussell enters 
the business. He is porned by back-up 
The two officers counsel the woman 
who appears elderly and disoriented. 
while | watch through the storefront. (1 
forget to hut the mic monitor switch, so 
| watch the scene in pantomime.) After 
t conciliatory conversation. the officers 
have dispatch summon a Lenexa Fire 
Department Emergency Medical Re- 
sponse team. Regular patrol officers 
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have to request fire/EMS services 
through dispatch, although patrol divi 
sion sergeant’s curs are enabled for fire 
and-rescue und public works channels. 

It becomes quiet again, so Lask Stigall 
about the flashing light on the console in 
front of me. They are testing the 350K W 
backup generator, like they do every 
Wednesday. Stigal! says that the dis- 
patchers can turn on the generator any- 
time und transfer the power load them- 
selves. In fact, they will usually switch 
the power over if there is lightning in the 
area. instead of waiting for the power to 
go out. Davidson, who has just walked 
in, reassures us that the center relies on 
45 minutes worth of batteries for backup, 
along with two UPS systems. 

While Davidson is here, | ask him 
about the homemade CAD system 
again. “We took the workflow we did on 
paper and computerized it. We used to 
take one of those cards, the call-takers 
would answer the call and hold those 
cards with the calls, then pass them to 
the dispatcher.” Davidson says that they 
have had the CAD program since 1985, 
and 9-}-] since February 1983. They 
have been in this communications cen- 
ter for live years 


Something new, something old ... 

1755: We listen to radio traffic 
Lenexa monitors the adjacent jurisdic 
tions for incident awareness and be 
cuuse officers in this area have cross 
jurisdictional arrest authority 

Bussell says he feels lucky not to en 
vournter the coverage problems experi 
enced by some large metropolitan sys 
tems: “| mean, this job ey stressful. | 
have a ball coming to work every day. 
but that’s just one /esy thing to worry 
about, | know if my portable doesn’t 
work. Us probably because | was stupid 
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and didn’t put i on the charger, or f put 
it on incorrectly.” 

Officers are mindful of battery capa- 
bilities. “Today T turned in my DPU 
|portable] radio, It’s a special radio, but 
I don’t like it” Bussell says. “One thing 
1s, the battery won't hold a charge for an 
eight-hour shift—well, maybe eight 
hours. but if Pim working 10 or 12 hours, 
it won't hold tt. That irritates me” 

What was nice about it. and the reason 
they gave itto DPU, 
scanning capability to track other juris- 
dictions. Although he says that feature ts 
useful for officers such as the canine 
unit, which crosses jurtsdictions [re- 
quently, Bussell finds the feature 
superfluous because he has a mobile 
scanner in the cruiser and a private 
scanner in his own car already, He also 
had trouble with accidental keying of the 
radio's mic because of seat belts or other 
encumbrances, resulting in. an open mic, 

“L said. “Give me my old radio back. It 
works. Tis reliable. I like i” Although the 
new radio was lighter, and it had a digital 
readout, performance was what mattered 


Bussell says, was a 


Psych tests and psychics 

1700: It is getting to be about 5 p.m.. 
and I realize that the only way we know 
it is daytime is via the security monitors 
mounted along the back of the room 
Each workstation has adjustable lights. 
but the dispatchers keep them dimmed 
to reduce the glare on their screens. 
Eight monitors flash images of the dif- 
ferent areas of the police department. 
including the detention centers. front 
lobby and entry to the building. The 
center sits in the basement of the police 
department, with six workstations and a 
small kitchen. The dispatchers share 
lockers with the officers down the hall. 

Lenexa Communications has 15 em- 
ployees. and they do have a hard time 
finding people to fill empty positions. 
Davidson cites not only the 1% to 2% 
unemployment rate as a reason, but also 
the hiring process. Eleven steps are in- 
volved, including a psychological exam 
and a polygraph test. 

“Obviously, we have to know that the 
people that are in here are honest, trust- 
worthy, reliable people. In just the time 
we've been sitting here, look at the 
amount of information they have access 
to, and the bottom line is not to be overly 
dramatic, But when someone calls 9-1-1, 
]’ m not the one to decide what we're go- 
ing to do. Itis based, frankly, on their 
judgment,” Davidson says. 

He glances over at Lafary, a blond- 
haired, petite and mild-mannered 
woman at the middle workstation. 
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“Kelly’s one of those who reads minds 
over the phone. | don’t know how she 
does it.” Lafary has been taking calls for 
18 years. With an average of 20,000 
calls a month coming into the center, 
she has gained a lot of experience. 
Davidson continues. “It’s just that all of 
a sudden something might not fee! right 
or sound right about a call, and she just 
has that intuition. You can’t train that.” 

Task about accents or foreign lan- 
guage. [ think it would be challenging to 
try to understand some calls for help 
They have a solution for that, though: the 
AT&T Language Line. The call-taker 
and caller will conference with this line, 
and the language will be interpreted. The 
line supports about 150 languages 

Every call has to be answered be- 
cause you just don’t know what ts be- 
hind each one. That's the main, 
important, policy of Lenexa Communi- 
cations. I ask about other policies. “We 
have certain ‘thou shalts” and ‘thou shalt 
nots. but for every one of those, you 
could probably think up a whole room 
full of exceptions to that.” He says that 
they don’t want to forget why they are 
there: “Do the job. answer the phones. 
take care of the people.” 

Davidson rises to leave. He has al- 
ready put in a full day, while our shift ts 


most 


Bussell, 


like all active-duty uniformed offic- 
ers, carries a belt-clipped portable radio, 
usually a Motorola model HT-1000 or 
HT600/P200, with an epaulet mic. Officers 
also carry alphanumeric pagers. 
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not even half over. The usual shifts are 
3~11, 11-7 and 7-3. The shift from 3 
p-m. to 11 p.m. is “60% of our busi- 
ness,” according to Davidson. The 
schedule is made for each month, and 
employees sign up for the shift they 
want, by seniority. 

Now, my assignment shifts. I join 
Stancer. who is still taking calls. I take 
my headset and plug into his worksta- 
tion. Davidson warns me that we never 
know what is going to come through the 
line, and I agree to report discretely. 


Goose chases and chicken runs 

1751; We return to the station 
Bussell has been reassigned to under- 
cover surveillance, so he will be leaving 
uniformed patrol duty for the rest of the 
night. Otc. Brad Rechtlertig agrees to 
accept me as his ridealong, and | switch 
cruisers to join unit “336,” 

Rechtfertig. in his mid-20s, is reddish- 
haired, ruddy. wiry and, like Bussell, 
loves being a cop. He has served six 
months with Lenexa, following about 
two-and-a-half years with the police de- 
partment in nearby Roeland Park, KS. 
Although he prefers the (aditional black 
uniform, he also prefers rock music from 
the dash FM radio while he works. This 


doesn’t) interfere with receiving 


*NiMH 


dispatches because the radio system au- 
lomitically mutes the dash radio when- 
ever there is communications traffic. 
Rechifertig’s cruiser is equipped identi- 
cally to Bussell’s unit, with the addition 
of adash-mounted Silver Eagle traffic 
radar display in front of the steering 
wheel, His laptop remains open. and a 
sca-scene screensaver gurgles softly un- 
der the wash of radio activity 

1758: After about seven minutes lo 
gel acquainted. we get au dispatch to 
back up an attempt to secure a juvenile 
female runaway. A 17-year-old is sus- 
pected to be holed up at her boyfriend's 
family home, and dispatch advises that 
she has been sought previously and is 
likely to bolt out the back door. We park 
about a block away from the address, 
and officers and 337 join 
Rechtfertig on foot as they maneuver 
themselves into strategic positions to 
intercept a possibly fleeing teenager. 

I8i1: Three Lenexa units are work- 
ing a runaway call. [t comes through the 
radio that the officers are circling the 
house and setting up a perimeter where 
the runaway may be hiding. 

The placid Stancer says, “You could 
actually get a footchase here. Virgel is 
‘preparing’ himself. In a footchase, you 
have to know where everybody’s at.” In 
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other words, Stigall has to follow 
everyone’s movement through the radio, 

An officer runs a tag of a car sitting al 
the house. “They want to get as much 
information as they can before they go 
in,” says Stancer. 

The officers coordinate their positions 
using their portabJe radios and epaulet 
mics. Communication only breaks once 
when one officer gets too near a metal 
garden shed. The house is apparently 
empty. but the boy’s father arrives home 
and the officers’ communication skills 
revert to written when they discover that 
he is deaf. Their inquiries must he 
scribbled on the handy pocket note pad 

After 20 minutes. the operation is can- 
celed. No girl. Justa wild-goose chase 

1817: It’s getting close to dinnertime, 
and Stigall talks about getting 
something to eat. The Lenexa dispatch- 
ers do not take breaks. They eat at their 
workstations while taking calls and dis- 
patching. Things are starting to slow 
down now, though. Rush “hour” is al- 
most over. I look at the security moni- 
tors—still bright outside. Shouldn't it be 
dark by now? No, it’s only 6:17 p.m., 
and another call rings into Lenexa P.D. 

“Communications,” Stancer answers. 

The call is from a bondsman. “The 
bondsman is going to pick up one of his 
subjects; has to go out to Merriam; he 
wants an officer to go with him to make 
contact,” Stancer says to Stgall through 
the radio. The subject works at a fast 
food chicken chain and is supposedly at 
work now. 

“IT was thinking about going [there] 
tonight,” Stigall says. 

“Really? Maybe you ought to go right 
now—before they arrest him,” Lafary 
suggests. So Stigall takes orders and 
heads out the door. 

1842: Rechtfertig is called back to 
the station to pick up a bench warrant. 
We are headed south to Olathe. KS. 
where Rechtlertig is to arrest a man for 
non-appearance in court and to convey 
him to the county lockup. As we drive 
down, | ask about his interaction with 
his radio equipment, One criticism he 
has of standard uniform radios is the 
epaulet mic. which he says can flop and 
slide too much during foot pursuit. What 
he would prefer is an in-ear plug with a 
mouth-level boom mic, 

1859: The arrestee offers no resis 
tance, and compliantly allows himself 
to be handcuffed and transported to jail 
Processing, though, takes some time. 

2018: Back in town and patrolling 
freely, Rechtfertig encounters a motor- 
ist, (ruck hood up, stalled atan intersee- 
tion, Pulling behind this apparently 
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innocuous scene. he still goes by the 
book, running a lag on the vehicle and 
setting hts camera before he steps out to 
assist. Lobserve from my vantage point 
in the front seat how effective this tool is. 
taking in everything that transpires 
Rechtfertig uses his front push bumper to 
move the vehicle out of the intersection, 
and the motorist takes it from there, us 
ing his own cellphone to get a tow. A 
five-minute assist from Officer Friendly 
Stigall returns shortly with three- 
piece chicken strip meals. He says he 
didn’t see whom he thought was going 
to be arrested. The subject may have 
been in the back, or in the parking lot. 
As the dispatchers eat dinner, we dis- 
cuss the ergonomics of their furniture. “I 
like the stand-up consoles,” Stigall says. 
“] like to raise the monitor to eye level.” 
The calls are coming in less often 
now, so Stigall takes the opportunity to 
clean up the work area, and Stancer and 
Lafary do some paperwork. 
2025: | contact Chandler on my own 


cellphone. [t's long past the end of our 
workday. and she’s heading for home 
soon. but it’s about “lunch” time for third 
watch. Rechtfertig turns down my offer 
ofa free meal. Like the dispatchers. he 
prefers to stay in-service during his shift 

“Lunch” is an orange from under the seat 
and bottled water from a local conve 

nience store. While parked there and 
supping with one hand, his other is 
busily running the Versadex v17.1 soft 

ware on his laptop, checking the out-of- 
Shite tugs on cars Gassing up for possible 
ticket skips. a frequent occurrence ina 
State Jine region. A out-of-towner ap 

proaches, and it’s Officer Friendly time 
again, giving driving directions 


Energizer bunnies 

2001: I walk out of the police depart- 
ment at 8 p.m., but the sun still shines. 
The dispatchers continue their noble 
work on the inside, communicating with 
police officers, citizens and each other. 
all at the same time. “We've got all this 
technology,” Davidson has said. “Bot- 
tom line is—this job still entails us talk- 
ing to each other.” 

2020: Rechtfertig patrols for awhile 
then pulls into an alley neara local hotel 
on the interstate that has been the site of 
prostitution incidents, | marvel at the 
young officer, who simultaneously fields 
my questions: watches and listens to 

assing traffic noise. as well as to his 
scanner and to his favorite FM station; 
keys-in his incident reports: and. | dis 
cover, has been running three tag checks 
while talking to me. Tenvy his faculties 
and aptitude, Maybe all those parents 
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Home base: the Lenexa Police Department, 
attached to City Hall, is a five-year-old facility. 


who complained about kids doing their 
homework while watching television or 
listening to music didn trealize we were 
breeding a generation of multiple- 
sensory-input wunderkinds 

2105: I'm all-in for the day. Reehtfertig 
has two hours to go, and he suggests dat I 
call it quits. “This is the time of night that 
the next call you get will keep you out 
until midnight,” he jokes, He returns me to 
the station and | thank him for indulging 
us. As he drives off, 1. like Set. Esterhaus 
on Hill Street Blues, | hope the young man 
will “be careful out there.” 


The human factor 

What did we learn today? Lenexa is 
blessed, compared to other mid-size cit- 
ies, with top-of-the-line equipment. 
However, the success of public safety 
mobile radio communications is not 
measured by how much it costs, or how 
well it is supported and advanced by 
APCO, radio manufacturers, govern- 
ment officials, technicians or industry 
technical journals. [t is measured by 
how well it serves three people: the vic- 
lim/citizen requiring assistance, the 
PSAP operator/dispatcher who is the 


lifeline, and the officer who renders that 
assistance. The other thing we observed 
is teamwork and personal excellence. 
The equipment only reaches its poten- 
tial if it is put into the hands of people 
who can use it effectively. 
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Sadly, the lack of radio interoperability costs lives. 


Virginians, like Patrick Henry, said “enough.” No more fragmented systems. No more 
have always known when it’s conciliation to those who appeasement of monopolistic 
time to draw the line. In 1775 would spurn shared networks practices. We're leading the 
Patrick Henry stood in a small in order to sell the public charge for interoperability on 
Virginia church and uttered more equipment through behalf of our customers and 
those famous words that those they protect. We know 


helped change the course not what course others 


of the American Revolution, may take, but as for 
Today a group of 


communications experts 


Com-Net Ericsson, give us 


interoperability or give us ... 
in Virginia, forced with 


a mounting radio e 
geSeeenng Fadl If you want to join the fight 


challenge, have also 


for interoperable solutions 
: that give public safety 

a 8 agencies the ability to 
establish direct commun- 
ications between users, 
realize cooperation, mutual 
aid and partnerships — 
utilize your right to choose 
greater efficiency in critical 
communications. Choose 


Com-Net Ericsson. 


et Ericsson 


CRITICAL RADIO SYSTEMS 


¥.. see us 


at APCO, 
Booth #1416 


P.O. Box 2000, Lynchburg, VA 24501 www.com-netericsson.com 


Circle (39) on Fast Fact Card 


FDIS IO INN OID ES NN alma 


DAA SY 
VANSAA SANS 


ASAASAAAY 
NSANNAANA, 
ANANSI 


Photo 1. The Danko hummer is just the ticket for fast reaction firefighting. 


Fire vehicle installation 


Radio installations in specialty firefighting vehicles are challenging enough, 


By Donald Koehler 


Every mobile installation carries 
some minimum requirements, but some 
installations require a bit more thought. 
Every installation requires planning and 
some time with the users to ensure that 
you meet their needs, that safety items 
are covered and that aesthetics are rea- 
sonable. This article describes some pit- 
falls to avoid using as 
an example a recent in- 
stallation in a piece of 
special-purpose, fire- 
response equipment. 
Although most of this 
discussion is targeted 
toward police, fire and 
EMS vehicle installa- 
tions, many of the prin- 


Photo 2. The en- 
gine compartment 


is not a good 
choice for mount- 
ing equipment. 


ciples apply for com- 
mercial fleet dipatch 
vehicles as well. 

& Safe inflation — 
Passenger safety should 


but this one’s a real hummer. 


be your number-one priority. Examine 
the manufacturer’s technical bulletins or 
contact the dealer to establish the air bag 
inflation zone. This is a zone to be kept 
free of equipment or mounts so the pas- 
sive restraints (air bags) can deploy as 
designed. Anything placed within these 
zones poses a potential danger to the oc- 
cupants of the vehicle. The airbag could 
deploy and strike equipment, thrusting it 
violently aside and into an occupant, 
with resultant injury. Or, worse, equip- 
ment within the zone could puncture the 
airbag and render it useless. Both alterna- 
tives are unacceptable. 

Heavy metal — Equipment mounts 
have become more problematic as ve- 
hicles have become lighter and smaller. 
Reinforcement plates for the underside 
of floor or firewall mounts should be 
considered when large arrays of equip- 
ment are to be mounted on a single ped- 
estal. Even fairly thick aluminum can be 
roughly formed with a rubber mallet to 
provide a sturdy mounting surface fol- 


lowing the contours of the underside of 
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the vehicle floorboards or the firewall. 
Some police patrol officers also insist 
that equipment be moveable so that they 
can quickly exit the vehicle from the 
curb-side door in an emergency. This 
type of mount should still have a posi- 
tive lock to prevent loss of the equip- 
ment, or injury to occupants, if a sudden 
stop or collision should occur. 

P Distributing the juice — Electrical 
safety is next on the list. | have always 
strongly recommended running positive 
and negative lines from the battery and 
fusing them at each end of the line. This 
is a bit more trouble and more expen- 


Contributing editor Koehler has more than 30 years 
of experience in radio, telephony and computer elec- 
tronics, He has been teaching part time at the University 
of Alaska, Anchorage, for the past four years. His email 
address is AFDEK 1} @uaa.alaska.edu. 

The author thanks Engineer Albright and Firefighter 
Gliori, some of the professionals at the Anchorage Fire 
Department, Station 12, for access to the “Brush 2 
equipment. They were literally “between fires” and were 
gracious enough to answer questions. 

Photos used courtesy of and copyright by Tec Images 
Alaska. 
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sive, but it allows greater safety and the 
option to bond the power line to prevent 
sneak circuits. Running power lines un- 
derfoot to the trunk requires protection 
from abrasion; running them through 
the overhead requires bracing to prevent 
sags. All controls should feed to a cen- 
tral point. This is the pay-off from your 
planning and discussion with the user. A 
central control point may be hard to 
achieve with multiple control heads, but 
it improves operator safety. 

> A clean look — Aesthetics of equip- 
ment installation may seem a strange con- 
cept at first, but if you think about it, it 
makes sense. Fabricating a rack for 
mounting multiple control heads, for ex- 
ample, not only improves the “look” of 
the installation, it protects the equipment 
cables from damage. If you are lucky, all 
of the required equipment will be installed 
at one time, allowing for a single dc power 
run with fuses mounted and marked and 
control and power cables laced together 
and tagged at both ends. Not only does 
this look professional, it aids in any future 
troubleshooting or equipment repair. 


A humdinger of an installation 

To demonstrate this point, Photos 1-6 
show the integration of form and function 
in the Anchorage Fire Department’s new 
“Brush 2” off-road firefighting vehicle. 
Based on an AM GENRAL HMV (hum- 
vee) from Danko (www.danko.com), this 
fire truck is designed to go off road to 
knock down urban brushfires. (If you 
have not been to Anchorage, you may be 
surprised at the amount of forestation 
within the city.) The vehicle is equipped 
with a Motorola trunked radio system, a 
cellphone and the standard siren/lightbar 


Photo 4. Interior space is at a premium. 


Photo 3. The lightbar and antenna are a clean install. 


needed by emergency vehicles. The ve- cations is critical to crew safety. 
hicle carries a crew of two—a firefighter Photo 2 on page 50 shows how the hood 
and an engineer—so reliable communi- _ lifts forward to expose the engine, which is 


While your communications center may. only have-one 
or two radio dispatch positions, your need for dispatch 
console performance is every bit as cntical as thase of 
a larger center. 

A richer feature set, greater flexibility, and rock’solid 
“7/24 reliability. clearly separate Zetron’s Model4010 
from the competition. 

A built-in controller and’ up to: 12 radio:interfaces make 
the Model 4010 the perfect solution: for 
\\ smaller communications centers. 
eme\__ All this at-a _pricethat may surpnse you, 
‘=== The Model 4040 is in service throughout 
Model'4010° the world, helping police; fire, and EMS 
agencies protect: their neighbors’ safety and quality of life: 
Thousands. of small:communities:have: put they tristan. 
Zetron,. You\can too, 


/ f , ay 
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Zetron, Inc. "PO Box 97604, Redmorld WA 98073-9704 USA 
Ph: (425) 820-6363 Fax> (425) 820-7031 
Email: zetron@zetron.com Web: www.zetron.com ZETRON , 
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Photo 5, The engine compartment is 
relatively unprotected. 


mounted partly in the crew compartment. 
The engine compartment is both open and 
relatively unprotected (Photo 5 above). so 
it makes a poor choice for mounting com- 
munications equipment. The engine 
mounting takes up considerable room, and 
with the battery container mounted right 
behind the engine, space is hard to find. To 
further complicate matters, the cab roof is 
fow (no doubt a holdover from the military 
specification for the vehicle). While the 
design does aid the firefighters while off- 
road, it almost certainly rules out a 
roofmount radio or control panel. The ar- 
eas behind or under the seats are poor 
choices for an easy mount as Well. 

The radio shop has done a good job in 
mounting the communications equipment 
where both crewpersons can operate the 


s ans Plus Series. 
x Palais RE Gada Buses 
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Photo 6. The on-board, gasoline-powered pump can be a source of interference. 


controls and still maintain visibility of the 
road. The power cable is routed under the 
cowling and mated up to the battery with 
nothing to snag or catch as the crew enters 
or exits the vehicle. Bonding is good, and 
necessary in this instance, because the 


truck is equipped with a 305-gallon water 


tank and small gasoline powered pump. 
The roof-mounted antenna and lightbar is 


The synthesized DTX Plus Satie, avail bes inarro 
wide band, is ideal for any ORM system designed whe 
high performance RE specifications, ultra fast TXARX attack 
times, and ‘small size:are a requirement.: 
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IN 46032 » Phone 317 846 1201 * FAX: 317 846 4976 « Email ritron@ riiron.com 


clean. leaving no cables to snag tree 
branches while off road. 

Plan ahead, talk to the user and run 
power cables for both sides of the dc 
feed, with fuses on each end. Take 
the time to bundle and mark cables 
and fuses and document the installa- 
tion, and the end result is a reliable, 
professional installation. a 


The Data Radio YOU choose 
will make or break 
your wireless system... 


‘Ritron designs: and imate Data/Voic 
radios for systems d nee 


Neon 


* Synthesized and: PC Programmable. -: 

* Narrow band (12:5 kHz) or wide band (25 kHz) models 
¢ Broadband TX/RX design: 26 MHz VHF, 20: MHz UHE. 
« Frequency ranges: 


VBE 136-174 MBs: 
“UHF: 400-470 MHz 


* 6 Watt. (VHF) and’3/6/10 Watt (UHI) models 2 0 
* Channe) Steps:.2.5kHz (VHF and 5/6.25 kHz. (UH 
¢ Frequency Stability: 1.5/ppm:: 

© Compact Size: 3:6" x 2287X 1,07 

\e Ultra Fast: TX/RX Attack Times 

» Mlectronic Alignment Capable. 

~* Dual TX/RX Audio Paths 
* Controlled Envelope TX Keying. 

«By °. Programmable High/Low Gutput Power 
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Introducing the Peltor line of two-way communication headsets. As the best-designed line of communication 
headsets for noisy environments, and the number one selling headset in Europe, the Peltor name 
not only means comfort and protection, but the recent acquisition of Norhammer means we've also 


got the expert technical support to back it up. So, it would seem high customer satisfaction is now 


® 
available to you as well. For more information, call 1.800.665.2942. PELT OF 


COMMUNICATIONS 
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Putting Project 25 to the test 


To reap the advantages of multiple sourcing under an open standard, public safety 
systems operators and technicians will require broader testing capabilities. 


By Bill Burrows 


As the deployment of Project 25 
systems gathers momentum, the re- 
quirement for system-specific test 
equipment is becoming apparent. 
Measurements that need to be made 
at the air interface during deployment 
and operation of a Project 25 
system require new measure- 
ment technology. Additionally, 
the open standard raises the is- 
sue of interoperability among 
equipment purchased from dif- 
ferent sources. Interoperability 
problems can be minimized 
with appropriate test strategies. 


New testing challenges 

Operators and maintenance 
technicians are focusing consid- 
erable attention on the implica- 
tions of the Project 25 standard 
for their support and mainte- 
nance programs. Because inter- 
operability and maximization of 
radio spectrum efficiency are 
fundamental requirements, Phase 
I of Project 25 uses digital voice 
encoding to reduce the required 
bandwidth for speech transmis- 
sion to 12.5kHz, while simulta- 
neously maintaining backward 
compatibility and interoperation 
with the existing 25kHz analog 
FM systems. Supporting both 
digital and analog testing, although 
common in the cellular world, is a new 
requirement in the public safety com- 
munications environment. 

Traditional test strategies have pri- 
marily focused on the parametric per- 
formance of the radio terminal, where 
measurements such as power, fre- 
quency, modulation and sensitivity are 
the primary indicators of performance. 
The open-standard concept adopted 
for Project 25 introduces some new 
variables into the testing equation that 
relate to the interoperability of 
equipment sourced from multiple 


manufacturers supporting the standard. 

The Project 25 standard, like its 
analog predecessors, is based on a 
frequency-domain multiple-access 
(FDMA) system, and it produces con- 
tinuous signals when the radio is 
keyed. Therefore, some of the more 
complex measurement techniques re- 
quired for time-domain multiple- 


Test equipment needs to be easily transportable to a base 
station site by a lone technician. 


access (TDMA) systems, such as Ter- 
restrial Trunked Radio (TETRA), are 
simplified. The significant differences 
occur in modulation and sensitivity 
measurements. 


A new approach 

The modulation selected for Project 
25 is C4FM, which is a modified, four- 
level, frequency-shift keying (FSK), 
with a raised cosine filter for minimizing 
intersymbol interference. The modula- 
uon can be measured using conventional 
techniques as long as standard test sig- 
nals are used. These signals are designed 
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to provide a data stream of all low-devia- 
tion symbols or all high-deviation sym- 
bols, thus enabling the high 61.8kHz and 
the low 60,6kHz deviations to be mea- 
sured. This is not practical on a working 
transmitter because the data content can- 
not be controlled without removing the 
transmitter from service, so anew mea- 
surement technique has to be used. This 
requires sampling the transmitted 
signal and demodulating the data. 
The demodulated data are used to 
compute the instantaneous devia- 
tion from a “perfect” modulator. 
This deviation 1s then compared 
with the actual measured devia- 
tion value, and a root-mean- 
square (RMS) error magnitude 
is calculated. This error is ex- 
pressed as a percentage from the 
perfect signal. A typical trans- 
mitter test screen from a radio 
test set is shown in Figure | on 
page 57. 


Bit-error rate measurement 
Receiver sensitivity for digital 
systems is measured by determin- 
ing the bit-error rate (BER), 
which is defined as the number of 
bits received in error expressed as 
a percentage of the total number 
of bits received. This measure- 
ment is not quite as simple as it 
sounds because it depends on 
where the measurement is taken 
within a given radio system. Of 
the total throughput of a Project 25 chan- 
nel of 9,600bps, only 4,400bps are asso- 
ciated with the digital voice. Of the re- 
mainder, 2,800bps are used for error cor- 
rection of the voice signal and 2,400bps 
are devoted to signaling overhead. The 
question arises: Do you measure the er- 
rors before or after correction? Obvi- 
ously, it is the corrected performance 
that is important to the user because this 
determines the intelligibility of the 
speech. To overcome the uncertainty of 


Burrows, an electrical engineer, is director of product 
marketing for IFR Systems, Wichita, KS. 


www-_emrtmag.com 


He doesn't know CPR, has never 


set a broken bone and gets 


queasy at the sight of blood. 


You need this guy on your team. 
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He works at GTE. The only company designing, installing, supporting and guaranteeing fully integrated public 


safety systems for agencies like yours. When your current public safety system goes down, it’s not just an emergency — 


it’s a potential catastrophe. But, with multiple vendors, who do you call? With the GTE system, getting help is almost 


as easy as dialing 911. Call 1-888-GTE-9134, and you'll get the assistance you need. With no finger pointing 


No excuses. And no wasted time. Just immediate response to solve the problem — no matter 


where it is in the system — from the people who already know every customized inch of it. In 


your business, lives are constantly on the line. With GTE on your team, you'll never miss the call. 


PUBLIC SAFETY 


Project 25 adoption will require the capability to test equipment from 


a variety of radio equipment manufacturers. 


this measurement, atest signal witha 
known bit pattern is defined. A BER 
compares the received signal with the 
expected test signal. Nominal BER fora 
Project 25 receiver is 5%. 

An alternative measurement of 
receiver sensitivity is a recorded 
speech pattern, which gives an au- 
dible indication. Because of the large 


amount of er- 
ror correction 
used, its fail- 
ure point oc- 
curs abruptly, 
so sensitivity 
measurements 
are accurate. 

Additional 
measurements 
are specified, 
such as adja- 
cent channel 
power and 
emission 
spectrum, to 
ensure that 
Project 25 
equipment 
does not in- 
terfere with, 
or degrade 
the  perfor- 
mance of, equipment on co-existent 
analog channels. 

Although these measurements are 
important to overall system integ- 
rily, they are not commonly used for 
routine system maintenance. They 
also require performance levels that 
are only obtainable with specialized 
lest equipment. 


How interoperability impacts testing 

Although the open standard creates 
many benefits for the user in the long 
term (i.e., reduced equipment costs and 
greater customer choice), it does intro- 
duce another uncertainty: Wil] the 
equipment from different suppliers 
work together seamlessly? 

The standardization process is designed 
to create a standard that defines all aspects 
of the system operation. It is possible how- 
ever, that equipment suppliers will inter- 
pret the standard in differing ways. This 
may result in a terminal from one manu- 
facturer and a repeater from another not 
interoperating as expected. Additionally, 
as new features become available on a sys- 
tem and the equipment is updated, the 
need to reassess interoperability may oc- 
cur. This will gain in significance as the 
number of compliant-equipment manu- 
facturers increases. 

Two test strategies can be used to de- 
termine interoperability. The first 
method is to test each new equipment 
type with all of the existing equipment 
used in the network. Obviously, not all 
of the terminal features on all of the user 
channels can be tested because the 
testing time would escalate rapidly. If 
the number of units in a system is large, 
even basic interoperability tests would 


10 to 25 “Amps”. 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 
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* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 
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require a tremendous number of combi- 
nations. This approach ensures that the 
equipment will interoperate, but it does 
not guarantee adherence to the stan- 
dard—nor does it necessarily indicate 
which equipment is non-compliant. 

An alternative approach is to check all 
equipment against a reference system or 
device. If it were practical to use only 
one reference system for all tests, then 
this system would itself become the stan- 
dard. Typically, a radio test set could be 
used as the reference, but, again, this is 
based on one manufacturer’s interpreta- 
tion of the standard. Also, the number of 
functions that can be tested is limited by 
the reference system capability. This 
method significantly reduces the number 
of tests required, but interoperability 
will only be implied—not guaranteed. 


Test equipment for a robust standard 

Aradio test set provides the tools re- 
quired to maintain radio systems. Tradi- 
tionally, these instruments have pro- 
vided sufficient control of the device- 
under-test (DUT) for parametric mea- 
surements to be made in a normal system 
environment, Project 25’s emphasis on 
interoperability raises the capability 
threshold in two significant ways. First, 
it requires the test set to provide a com- 
prehensive simulation of the radio sys- 
tem and to analyze the data it receives 
back from the DUT. A system parameter 
measurement screen is shown in Figure 2 
above. Second, the user must be enabled 
to configure the test set to accurately rep- 
resent the system being operated. 


Reaping the benefits of a standard 
Adoption of Project 25 will require 
radio systems operators and mainte- 
nance technicians to revisit their test- 
ing capabilities. Accurate testing of 
equipment offered by a variety of 
competing manufacturers will enable 
public safety users to use the open 
standard to its fullest advantage. 
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Only EDX offers you advanced wireless 
planning tools that can meet the needs 
of the simplest or most sophisticated 
system. Cellular, PCS, paging, mobile 
radio, LMDS and broadcast systems 
throughout the world have been 
successfully designed and optimized 
with EDX planning tools. 

With powerful GIS data capabilities, 
EDX tools can also support your 
wireless business from initial design 
through long-term operation. 

For 14 years EDX has been the leader 
in PC-based wireless planning tools. 
Contact us today for more information 


and a fully operational demo CD. 
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Figure 1 (far 
left). A typical 
transmitter test 
screen from an 
IFR Systems 
model 2975 
radio test set. 
Figure 2. (near 
left). A system 
parameter mea- 
surement 
screen. 
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Tel: (541) 345-0019 


The 66th Annual APCO Conference, to be held in Boston Aug. 13—17, will cover 
topics such as TTY training, the new 7OOMHz band and applications of the TETRA 
standard to public safety. Attendees will be able to visit more than 150 exhibitor booths 
at the Hynes Convention Center and attend more than 100 sessions. 


Stile is a ‘shoo-in’ for 

Just as the race for the U.S. presi- 
dency is hitting its stride, Vincent 
Stile will walk unopposed into the of- 
fice of second vice president at 
APCO’s 66th Annual Conference & 
Exposition. He is running uncontested 
and will be sworn in on Aug. 17. 

Although Stile said he is some- 
what surprised that he is the only 
candidate running for the office, he 
acknowledged that being an officer 
is a large undertaking, 

“The large commitment of time is 
difficult,” Stile said. “It’s a four-year 
process to go through the system.” 

Although he says he is “learning 
the ropes” as he goes, Stile is con- 
fident his background will help him 
fulfill his duties. 

“Experience plays a good part in 
APCO,” he said. “My background 
has been-in technical areas, so I 


Candidate 
Vincent Stile 


First Second 
Vice President Vice President 
Glen Nash Thera Bradshaw 


second vice president 


believe I can take: on any chal- 
lenges that come my way.” 

As a member of APCO since 1969, 
he has served on the APCO Regula- 
tory Advisory Committee, and he was 
president of APCO’s Atlantic Chapter 
from 1995 to, 1996. 

In his professional life, Stile -has 
coordinated the:planning and design 
of trunked radio, conventional, mi- 
crowave and mobile data systems as 
police radio communications. direc- 
tor for the Suffolk County (NY) Po- 
lice Department. 

As for his future with APCO, 
Stile is optimistic. 

“I consider myself a traditional- 
ist,” he said. “We can build upon 
the organization’s past successes 
and bring. them forward with tradi- 
tional ideals.” 

—MH 
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General Information 


Awards program 

The annual APCO International 
Awards Program will take place 
during the opening session on 
Monday, Aug. 14. The program 
salutes the Public Safety Tele- 
communicator, Communications 
Center Director, Line Supervisor 
and Technician of the Year. 


APCO pavilion 

APCO will sponsor a pavilion in 
the exhibit hall again this year. If you 
would like more information on 
APCO International, stop by. 


Audio tapes 

Conference sessions will be au- 
dio taped. Only those presenters 
who have given their consent will 
have their seminars taped. Audio 
tapes of the seminars and sessions 
may be purchased. 


Straight from Joliet 
Correctional Facility 
Jake and Elwood Blues are back, 
and their new “mission from God” is 

toentertain APCO 2000 attendees. 
MANAPCO Night will feature 
The Jake and Elwood Blues Review 
along with the Fabulous Blues 
Brothers Tribute Band: “Tremors,” 
featuring “The Earthquake Horns.” 
The Sheraton Boston Ho- 
tel Ballroom is the 
place to be Tues- 
day evening at 
6:30 p.m. 


www. mrtmazg.com 
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Onrerence agenta 


Monday, Aug. 14 

7:00 a.m. — 6:00 p.m. Registration 

8:00 a.m. — 5:00 p.m. AFC Advisor Refresher Training 

8:30 a.m. — 9:15 a.m. New Attendee Orientation 

9:30 a.m. — 11:00 a.m. Opening General Session/Featured Speaker 

Noon — 1:30 p.m. Opening Luncheon/Keynote Address & 
Featured Speakers 

Noon — 5:00 p.m. Exhibitor Booth Selection Appointments - 2001 

1:45 p.m. — 3:15 p.m. FCC Regulatory Panel 


Tuesday, Aug. 15 

7:00 a.m. — 6:00 p.m. Registration 

8:00 a.m. — 10:15 a.m. First General Business Session 

8:00 a.m. - 5:00 p.m. AFC Advisor Refresher Training 

9:00 am. ~ 5:00 p.m. Exhibitor Booth Selection Appointments — 2001] 
10:15 a.m. Grand Opening of Exhibits 

10:30 a.m. — 1:30 p.m. Exclusive Exhibit Hours 

10:30 a.m. - 4:30 p.m. Exhibits Open 

10:30 a.m. — 5:30 p.m. Voting - Second VP (Exhibit Hall A) 
1:00 p.m. - 3:00 p.m. AFC Advisor Luncheon 

1:30 p.m. ~ 3:00 p.m. APCO Meet the Press 

1:45 p.m. - 2:45 p.m. Concurrent Sessions 

6:30 p.m. — 11:00 p.m. MANAPCO Night 


Wednesday, Aug. 16 
7:00 a.m. — 5:00 p.m. Registration 


7:30 a.m. — 9:00 a.m. Chapter Representatives/Breakfast Meeting 


8:00 a.m. — 9:00 a.m. Concurrent Sessions 
8:00 a.m. — 5:00 p.m. AFC Advisor Refresher Training 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
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numeric pager or telephone! 


* Rack-mount and mobile systems 
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DTMF access and playback 
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9:00 a.m. — 5:00 p.m. Booth Selection Appointments - 2001 
9:15 a.m, — 10:15 a.m. Concurrent Sessions 

9:30 a.m. — 11:30 a.m. Chapter Presidents/Secretaries Workshop 
10:30 a.m. — 1:30 p.m. Exclusive Exhibit Hours 

10:30 a.m, — 4:30 p.m. Exhibits Open 

Noon — 2:00 p.m. Past Presidents/Life Members Luncheon 
Noon — 2:00 p.m. Chapter Presidents/Secretaries Luncheon 
1:45 p.m. — 2:45 p.m. Concurrent Sessions 

3:00 p.m. — 4:00 p.m. Concurrent Sessions 

4:15 p.m. — 5:15 p.m. Second General Business Session 
4:15 p.m. - 6:00 p.m. Second General Business Session 
6:00 p.m. -— 6:30 p.m. Second VP Reception 


Thursday, Aug. 17 

7:00 a.m. — 1:00 p.m. Registration 

8:00 a.m. — Board of Officers Meeting 

8:00 a.m. — 9:00 a.m. Concurrent Sessions 

8:00 a.m. — 5;00 p.m. AFC Advisor Refresher Training 
8:30 a.m. — 4:00 p.m. Corporate Advisory Committee Meeting 
9:15 a.m. — 10:15 a.m. Concurrent Sessions 

10:30 a.m. — 11:30 a.m. Concurrent Sessions 

1:00 p.m. - 2:00 p.m. Concurrent Sessions 

2:15 p.m. — 3:15 p.m. Concurrent Sessions 

6:30 p.m. — 7:30 p.m. Closing Reception 

7:30 p.m. — 9:30 p.m. Closing Banquet/Awards 


Friday, Aug. 18 
7:00 a.m. - 4:00 p.m. 3rd Annual APCO Golf Tournament 


Need Remotes? - 


y 


DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


941 Hensley Lane «Wylie, TX 75098 


Voice. (800). 869-9128 © Fax (888) 437-5360 
WwWw.cpicomm.com 
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Intergovernmental planning 
creates public safety ‘radio utility’ 


Spotsylvania County, VA, applies infrastructure planning to create an 
800MHz radio system with long-term benefits. 


By John Brown 
and Frederick G. Griffin, P.E. 


In 1995, the need was first identified 
for a new county radio system to serve 
Spotsylvania County, VA, and other in- 
terested entities. There was the “tradi- 
tional” need within public safety (fire, 
law enforcement and EMS) and public 
services (inspectors, administrators and 
utilities). The broader view indicated a 
potential need from schools and neigh- 
boring jurisdic- 
tions as well. 
The future radio 
system could, in 
some sense, be 
viewed as a “ra- 
dio utility in the 
sky,” serving us- 
ers On a pro- 
rated, cost-share 
basis. The deci- 
sion was made 
to establish an 
800MHz 
trunked radio 
system because 
of available fre- 
quencies. 


The locale 

Spotsylvania County, comprising 407 
square miles in eastern Virginia, is mid- 
way along a 100-mile line between 
Washington and the Virginia state capi- 
tol at Richmond. About 65% of the 
county lies in Virginia’s Piedmont physi- 
ographic province, and about 35% lies in 
the Coastal Plain. Elevations range from 
sea level to 540 feet. 

Spotsylvania is a growing place, there- 
fore it needed to plan ahead to continue to 
provide service to its residents. According 
to Virginia Town and Country magazine 
(April 1996), the county experienced a 
98% growth rate from 1990 to 1994, 


Intergovernmental liaison 

In August 1996, the county hosted an 
informal workshop for all of the contigu- 
ous governmental bodies, namely the 
counties of Louisa, Stafford, King 
George, Caroline, Orange and the city of 
Fredericksburg, VA. The result was a pool- 
ing of the previously assigned National 
Public Safety Planning Advisory 
Committee’s (NPSPAC) frequencies for 
Spotsylvania County and Fredericksburg. 
These would be added to the five channels 
already licensed to the county. Mutual-aid 
interconnections 
would be estab- 
lished for the 
other counties. 


Coverage 
requirements 
The area de- 
sign of a radio 
system can, in 
some cases, 
lead to confu- 
sion or unrealis- 
lic expectations, 
Because of the 
priority nature 
of hardware and 
early commit- 
ments to infra- 
structure suppli- 
ers, mistakes are easily made in the 
planning process. To avoid this, Spot- 
sylvania County created a user commit- 
tee to define the vision and expectations 
of the system over the life cycle of the 
embedded investment. The committee 
also addressed the coverage require- 
ments by agreeing on a future land use 
map to envision public safety needs for 
in-building portable radio use. 


POPULATION 
ESTIMATED AT 
86,919 (1999) 


iy AREA 407 SQUARE MILES 


Figure 1. Spotsylvania County, VA. 


System architecture 

As a result of the coordination meet- 
ing and the coverage requirements, a 
two-site, simulcast, trunked system was 
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specified. The design of any trunked 
radio system has to address system fail- 
ure scenarios. In this case, two scenarios 
were thoroughly discussed: 

> Antenna failure or tower failure — 
The user committee members agreed that 
in this unlikely event, they could operate 
countywide service from one site using 
mobiles. They would take whatever a 
single site would provide for portable cov- 
erage. Neither site alone will provide sat- 
isfactory portable radio, in-building cov- 
erage for the entire county. 

> Fiber failure — The communica- 
lions center, midway between the two 
siles, is connected to the microwave hub 
via a fiber-optic cable. Loss of this cable 
was the second failure scenario. A two- 
hop microwave system was required to 
connect the sites to the hub and then to 
the communications center. To guard 
against fiber-optic cable failure. all of 
the simulcast common equipment was 
placed in the microwave hub shelter. In 
the unlikely event of a fiber failure, 
countywide services would be main- 
tained. The communications center 
would continue to provide dispatch ser- 
vices using control stations installed for 
that purpose. Figure 2 on page 61 de- 
picts the system architecture. 


Other communications needs 
Spotsylvania County also lies within 
the Lake Anna Nuclear Power Genera- 
tion Plant evacuation area. The evacua- 
tion plan calls for the use of the county 
school buses. This required a communi- 
cations link with the school bus system. 
(In the Commonwealth of Virginia, 
school systems are independent from the 
county administration.) At the time of 
the system inception and design, the 


Brown is system manager for Spotsylvania County, 
VA. Griffin, a member of MAT's editorial advisory 
board, is president of Frederick G. Griffin. P-C.. 
Lynchburg, VA. 
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Figure 2. System architecture. 


school system was using commercial 
SMR service for communications with 
school buses. As time has passed, SMR 
costs have escalated. This triggered the 
plan to migrate the school system's bus 
communications to the radio utility, thus 
providing another cost sharer. 


RF channel usage 

The pooled spectrum was assigned as 
shown in Table |, below. By the system 
mapping, countywide mobile-only talk 
groups will first pick channel group 2 
and overflow into the high-power chan- 
nels of channel group 1. The control 
channels are restricted to use only 
channel group |. For countywide public 
safety portable radio use, channel 
group | will be selected first. This 
would overflow to channel group 2. All 
use for Fredericksburg or the northern 
county service area will have channel 
group 3 is the first choice, overflowing 
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a 
[3 Fredericksburg channets] = _——=«dY_—89, 723, 750 | 


to group | and then to group 2. 


Coverage criteria 

This is a mixed-spectrum system. The 
total system uses both the old high-power 
spectrum and the NPSPAC spectrum. The 
old band is limited only by height/power 
regulations. The NPSPAC spectrum is 
controlled by a power limitation based on 
service area. The system was designed 
and specified for the portable coverage 
provided by the high-power channels. The 
NPSPAC channels were contracted for the 
equipment specifications, The lesser 
requirements for mobile coverage were 
preferred to the NPSPAC channels by the 
system map. 


Adding a new user 

As the system was being built, a 
regional jail was being built in Stafford 
County, to the north. The regional jail 
has two off-premise communications 


1)DLC specializes in 

installation hard- 

ware, including 

terminals, 

mw screws, 

fuses and 

fuse holders, 

cable ties, 

battery terminals, relays 

and more to make your mobile radio 


Ves, DLC ** 


breeze. 


2) Speaker and earphone microphones for 
handheld transceivers give 

2-way radios superb crystal 

clear audio 


3) 

Noise 

filters for 

most mobile 

applications: 

LIC, electronic and torroid. 


4) Muth Signal Mirror® Safety 
System are hot and available 
for a wide variety of 

vehicles including the 

Ford Crown Victoria 


5) Battery isolators, 
low voltage disconnects 
and battery separators 
from your first source! 


6) Order by phone on our 24 
hour fax line. 


7) We have an experienced sales 
staff ready to help you with your 
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; RAPPAHANOCK REGIONAL JAIL 


RRJ SERVICE AREA 
(FIGURE 1) 
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Qy ( 9 


(16 ) Qty 


Figure 3. System configuration. 


needs: work release and liaison. [t was 
desired that on-premises officers use the 
450MHz band because the Stafford 
County sheriff's department uses it. In 
case of jail disturbances, all officers 
wanted to be in the same band. Off- 
premise activity required communica- 
tions into the counties of Stafford, King 
George, Spotsylvania and into 
Fredericksburg. A cost-value determina- 
tion had to be made by the regional jail on 
how to cover such a large area for light, 
but critical, use. Because of the in-build- 
ing coverage 
Spotsylvania County, there is an extended 
mobile coverage beyond the county 
boundaries. The result was to use the ra- 
dio utility, which provided mobile cover- 
age for its service areas. The regional jail 
benefitted from this mobile coverage and 
the use of crossband repeaters. 

The system configuration is shown in 
Figure 3 above. Two trunked control sta- 
tions were installed for reliability and for 
direct communications to the communi- 
cations center, in case of a regional event. 


Implementation cost savings 
Most complex systems of this type 
are purchased on a turnkey basis. Us- 
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requirements = of 


(ON PREMISE FACILITIES) 


Two Position Console 
1 & 2 800MIz Control Stations 
3 Four 4S0MHZ Repeaters 
4 Two 4S0MHZ Control Stations 
$ VHF Low Base ation (SIRS) 


) System Total 


ing county employees for some of the 
work (if the county is willing to ac- 
cept the responsibility), can save 
money. (Contractors pass through 
mark-up.) In this case, site work and 
grading was performed by the public 
works department. Shelters were ac- 
cepted at the factory, then transported 
and installed by the county. 

Site acquisition is always an indepen- 
dent cost. In this case, towers were con- 
structed on county-owned property (two 
landfills). The benefit was threefold. 
First, there was minimum visual clutter. 
Second, costs were lower, Third, the 
lowers were oversized to accept addi- 
tional tenants for a future revenue 
stream. The county has elected to con- 
struct its own tenant shelters, therefore 
becoming the site manager and thus de- 
veloping an enterprise activity, 


Benefits to all 

This system is a benchmark of in- 
tergovernmental cooperative planning 
and resource use among several dif- 
ferent entities. The administration and 
elected officials of Spotsylvania 
County have taken the long view to 
benefit all. | 
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AMTA works with SiteSafe to coordinate ATA 


The American Mobile Telecommu- 
nications Association (AMTA) is try- 
ing its hand at frequency coordina- 
tion, in addition to getting involved in 
the upcoming 700MHz guard band 
auction by offering services through a 
Web site. Whether AMTA will at- 
tempt to become a guard band man- 
ager remains to be seen, however. 

AMTA is assuming frequency coordi- 
nation responsibilities for the American 
Trucking Association (ATA). AMTA has 
also entered into an agreement with 
SiteSafe, Arlington, VA. and its subsid- 
iary Biby Engineering Services to pro- 
vide this coordination and other engi- 
neering services. 


The agreement between ATA and 
AMTA will shift coordination responsi- 
bilities on an interim basis, The two as- 
sociations plan to file with the FCC for 
permanent transfer of ATA’s certifica- 
tion as a frequency advisory committee. 

AMTA and SiteSafe will also offer a 
variety of engineering services through 
a Web site, guardbandmanager.com. 
These services, along with FCC rules 
and auction procedures, will be posted 
on the site to assist participants in the 
FCC's 700MHz guard band auction, 
which will be held Sept. 6, 2000. The 
site will also feature information on 
other system development services 
available through SiteSafe. 


frequenc 
“SiteSafe is delighted to be ay 
ated with AMTA. The online frequency 
coordination service 
from our partnership 
with AMTA will be 
equal to or superior to 
that of other coordina- 
lion services,” said 
Wesley McGee, presi- 
dent of SiteSafe. 

The new services 
will provide coordination processing 
and information to clients to help 
make business decisions. Analyses of 
FCC license applications as well as 
electronic filing through AMTA’s Web 
site will also be offered. 


Nextel Communications faces possible racial, sexual discrimination suits 


(WirelessClick) — As of June 20, 
more than 300 current and former Nextel 
Communications employees were ac- 
cusing Nextel of racial and sexual dis- 
crimination and planned to file 25 law- 
suits against the company with the Equal 
Employment and Opportunity Commis- 
sion, The New York Times reported. 

Citing lawyers representing the em- 
ployees, the Times said 25 lawsuits 


would be filed against Nextel on behalf 


of workers in Colorado, Illinois, New 
Jersey, Ohio and Tennessee. The lawyers 
also planned on filing an additional 302 
complaints from workers in other states 
at arate of 50 per week until all have en- 
tered the courts, according to the Times. 
The allegations were raised by about 2% 
of Nextel’s 15,000-person workforce. 

The lawyers from Leeds, Morelli & 
Brown said they planned to seek mil- 
lions of dollar in damages from 
Nextel, topping Texaco’s $176 million 
racial bias settlement in 1996, accord- 
ing to Reuters. 

In a copy of one of the complaints 
released to Reuters, a Hispanic male 
employee alleged his while supervisors 
called him “gang banger,” “spic” and 
“thug.” The employee contended he 
went on disability for several weeks due 
to emotional trauma and depression af- 
ter less-experienced white coworkers 
received promotions or transfers. 

Nextel issued a statement on June 20, 
saying that the company could not com- 
ment on allegations until the complaints 
were filed before the EEOC. 

“Nextel cannot comment on any 
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specific allegations until all the relevant 
facts are gathered and assessed, and al- 
though we have repeatedly requested 
the law firm of Leeds, Morelli & Brown 
to provide us with information regard- 
ing these claims, we are awaiting receipt 
of the complaints ...,” the statement 
read, “We will conduct a thorough in- 
vestigation of those allegations once we 
have received the information we need 
to do so.” 

The statement further said that Nextel 
had repeatedly tried to cooperate with 
the lawyers on the case, but Leeds, 


Morelli & Brown had demanded Nextel 
pay “outrageous” legal fees while refus- 
ing to disclose any information about 
the complaints. 

The lawyers told the Times that they 
intended to seek the EEOC’s permission 
to file suit against the company under 
Title VII of the Civil Rights Act of 1964 
and also plan on seeking class-action 
status for their clients. The lawyers 
added that they planned to ask the court 
to require Nextel to adopt sensitivity 
training and diversity programs. 

—Kevin Fitchard 
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A.C. Simmonds & Sons sold to DCS Electronics 


Plans by Simmonds Capital Ltd. 
(SCL) to sell its A.C. Simmonds & 
Sons manufacturer's stocking repre- 
sentative division to senior managers 
of its SCL Electronics subsidiary, em- 
ployees of the division and other in- 
vestors, have fallen through. Instead, 
SCL is selling its division in two 
parts and has accepted an offer for 
the division’s industrial electronics 
components distribution business. 

The buyer, DCS Electronics, will ac- 
quire the A.C. Simmonds & Sons trade 


name, assume outstanding sales con- 
tract responsibilities and purchase any 
of the division’s remaining industrial 
product inventory on a consignment ba- 
sis. DCS Electronics expects to retain 
the division’s most experienced employ- 
ees. The purchase price will be paid by 
a five-year secured promissory note and 
cash as the inventory is sold. 

DCS Electronics Ltd. is a manufac- 
turers’ representative in Ajax, Ontario 
(Toronto) with offices in Vancouver, 
Edmonton, Ottawa, Montreal and 
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Halifax. DCS Electronics is owned by 
David C. Simmonds and his son, Paul T. 
Simmonds. David Simmonds is the 
grandson of A.C. Simmonds and the son 
of L. Claude Simmonds. He was presi- 
dent of A. C. Simmonds & Sons Ltd. 
until 1994 when he began DCS Elec- 
tronics. DCS Electronics represents sev- 
eral lines formerly represented by A. C. 
Simmonds & Sons Ltd., including 
Mallory and Guardian. Together, A. C. 
Simmonds & Sons Ltd. and DCS Elec- 
tronics have represented these manufac- 
turers for 70 years. 

Referring to the earlier planned sale 
of the entire division, David’s brother, 
John Simmonds, SCL’s chief executive, 
said, “As we progressed, it became ap- 
parent that the employee buyout offer 
was not going to be able to be properly 
financed.” 

The difficulty led to the decision to 
sell parts of the business separately. 
John Simmonds said that discussions 
are continuing with several potential 
purchasers of Evolution Audio as a dis- 
tinct business unit. It is the last of SCL’s 
operating businesses. 

SCL is selling its operations to repay 
bank debt and to focus on investments 
and merchant banking. SCL’s invest- 
ments include interactive gaming tech- 
nology focused on the North American 
horse racing market, Internet service 
sites focused on home products and 
home service, and wireless communica- 
tions. The company has its headquarters 
in Willowdale, Ontario (Toronto).—DB 


NSA marks 60th in KC 


KANSAS CITY, MO — An exhibi- 
tion of the latest technologies to support 
law enforcement and a broad-based 
seminar program highlighted the Na- 
tional Sheriffs’ Association (NSA) 60th 
annual conference here, June 17-21. 

Seminar topics that touched on com- 
munications issues included federal rev- 
enue funding, alarm administration and 
radio interoperabilty in cases such as the 
Columbine incident in Colorado. 

Radio industry and ancillary products 
exhibitors included E. F. Johnson, Mo- 
torola, Racal, Vision Software, Global 
Dispatch Technology, Itronix, Cerulean, 
Fibrebond, Positron, and TeleStatus. 

Sheriff Thomas N. Faust of Arling- 
ton County, VA, became the new ex- 
ecutive director of NSA on July 17. 
Faust brings to NSA over 23 years of 
criminal justice and law enforcement 
experience. He is a past president of 
the American Jail Association. —D.K. 
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Notes 


ss Plant Equipment (PEI), Sait Lake 
® City, has signed agreements with Cer- 
ulean Technology and Motorola to ex- 
pand its E9-1-1 capabilities. Cerulean 
has agreed to market and re-sell PEI's 
Orion mapping applications while work- 
ing with PEI to Integrate Cerulean’s 
Packetcluster with PEI's E9-1-1 applica- 
tions. According to Cerulean’s vice presi- 
dent of marketing, David Rosi, “With 
this agreement, public safety agencies 
can expedite the purchase and imple- 
® mentation of fully integrated mapping 
and mobile applications, resulting in 
more efficient and responsive emer- 
gency personnel” 

PEI’s agreement with Motorola will al- 
low for the integration of PEI's call han- 
dling and report writing software Into 
Motorola's Centracom Elite dispatch cen- 
ter. “As the market moves toward a more 
= integrated product model, this solution 
will provide a seamless integration of 
telephone, radio and other equipment; 
Tim Fuller, president of PEI, said. 

HTE, Lake Mary, FL, has agreed to pro- 
vide the Royal Bahamas Police Force 
with its CAD400 dispatch, E9-1-1 police 
® interface and Pager Connect applica- 
} tions, among others. “HTE's highly inte- 
grated applications and state-of-the-art 
technology will help the Royal Bahamas 
Police Force effectively combat crime, 
while impoving efficiency throughout the 
agency, Brian Heafy, HTE's vice presi- 
dent of public safety and justice, said. 

And “down under,” Zetron, 
Redmond, WA, has accquired the ACOM 
Business Unit from Plessey Asia Pa- 
cific. The new acquisition will be run in 
Brisbane, Australia, under its new 
name, Zetron Australasia, as a wholly 
owned subsidiary of Zetron. 

You may not trust your Congressman, 
i but now he can trust his power company. 
§ Dataradio, Atlanta, has been awarded a 
contract for an eight-site, 9OOMHz mobile 
& data network for Potomac Electric Power 

3 Company (PEPCO), which serves, among 
2 others, the District of Columbia. 
A We've heard of bootlegging movies, 
= but radios? Motorola, Schaumburg, IL, 
has settled its civil lawsuit for copyright 
and trademark infringement against In- 
ternational Cellular Telephone in Fed- 
eral Court in Miami. “These radios were 
not meant for the U.S. market, and any 
= consumer who purchased one would 
2 not be getting what he or she expected? 
3 Wayne Grimm, Motorola vice president 
= of distribution, said. 


z The APCO institute, in conjunction 
= with Jackson State University, is developing 
the first online degree program for public 
safety communications. Starting in Sep- 
tember 2000, the program will give those 
in the profession the opportunity to earn 
an associate's degree via the World Wide 
Web. Bachelor's and master's degree pro- 
grams will follow. No word yet on plans for 
the development of online dorm life. 
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Com-Net Ericsson wins Florida radio project 


Com-Net Ericsson Critical Radio 
Systems, Lynchburg, VA, has been busy 
in June, creating a major alliance, ac- 
quiring a data systems company and 
winning a major state contract. 

The state of Florida Joint Task Force 
has awarded the Florida Satewide Radio 
Communications Project to Com-Net 
Ericsson, creating a public-private part- 
nership for critical communications. 
The system, to be owned and operated 
by the company, will provide communi- 
cations for state agencies, 


Com-Net had also acquired TransTech 
System, Miami, as of June 16. TransTech 
serves us a data systems consultant and 
integrator of public safety, utlity and 
public transit. TransTech will be assimi- 
lated into Com-Net Ericsson’s new data 
systems function. 

Com-Net formed a strategic alli- 
ance with Orbacom Systems at the 
beginning of June to market 
Orbacom’s TDM series consoles and 
to provide a Provoice and EDACS in- 
terface to existing TDM customers. 


Guaranteed Waterproot! 
J 


*’One R ight 
Connection! 
SureFlexc’ 


Cable Assemblies 


featuring R 


ight Angle Connectors 


» Best electrical performance - 
equivalent to straight connectors 


» Lowest return loss 


© Best weatherproofing - 
guaranteed to IP68 


Demand ose 
The Best 


1-800-255-1479 » www.andrew.com 
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Relm Wireless seeks payment, wins order, withdraws Midland offer 


Part of Relm Wireless’ conversion 
from what Richard K. Laird, the 
company’s president, has described as 
“mini-conglomerate” into a focused ra- 
dio communications equipment manu- 
facturing, sales and distribution com- 
pany hit a snag on June 16 when the cur- 
rent owner of one of Relm’s former busi- 
nesses defaulted on a principal payment. 

The former Relm subsidiary, a paper 
manufacturing business, did not pay the 
scheduled $400,000 of a $1.6 million 
outstanding principal balance on a note. 
Relm has accelerated the note and has 


Receive only 


P30VD, P3SVD, P40VD, P45VD 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 


demanded the full balance. Although 
the default will adversely affect Relm’s 
cash flow, a statement from the com- 
pany said that it can fund working capi- 
tal requirements from operations and a 
revolving line of credit. 

A month earlier, Relm had an- 
nounced that it received a $1.9 mil- 
lion order under an existing contract 
from the US Army. Deliveries are 
scheduled to begin in the fourth quar- 
ter of 2000 and continue through the 
first quarter of 2001. 

Early in the year, Relm acquired sales 


1dB 
N.F. Gain Comp. Device 
(dB) (dB) (dBm) Type Price 


<13 15 ty} DGFET $ 44.95 


P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <0O5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 DGFET $ 44.95 
P150VDA, P160VDA, P170VDA 160-160, 160-170, 170-180 <1.1 15 0 DGFET §$ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <1.2 16 -20 Bipolar $ 74.95 
P450VDG, P460V0G 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P800VDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
Iniine (cf switched) 
SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 DGFET $ 74.95 
if SP40VDG, SP45VDG 30-35, 35-40, 40-45, 4550 <055 26 +12 GaAsFET $139.95 
SP1SOVD, SP160VD, SP170VD 150-160, 160-170, 170-180 <1.6 15 i) DGFET §$ 74.95 
SPi50VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET §$ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -—20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP&970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transcelver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 © 860-485-0310 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Alr mail to foreign 
countrles add 10%. Order your ARR AX only or inline 
preamplifier today and start hearing Ilke never before! 


cS ae 
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and distribution rights to the Uniden pri- 
vate radio products and contracted 
Uniden America to continue their manu- 
facture. At about the same time, the 
company announced plans to purchase 
inventory, tooling and intellectual prop- 
erty rights for FM two-way radio prod- 
ucts owned by the Midland International 
subsidiary of Simmonds Capital Ltd. 
(SCL), Willowdale, Ontario, Canada, 
and housed at Hitachi Denshi facilities 
in Japan. In late June, Relm withdrew its 
offer, stating that the company needed 
to focus on building its core land mobile 
radio wireless business before consider- 
ing any additional acquisitions. 

SCL Chairman John Simmonds 
said, “As a significant shareholder of 
Relm, we understand their manage- 
ment’s immediate focus on achieving 
profitability through stabilizing their 
current wireless business, At SCL, we 
have already identified alternate op- 
portunities to deploy our wireless as- 
sets and the Midland International in- 
tellectual property.” —DB 


Lower-power plan accepted 
In a Public Notice issued June 29, 
the FCC accepted the Land Mobile Com- 
munication Council’s modified low- 
power consensus plan. Accordingly, the 
FCC will license only low-power opera- 
tions on specified 12.5kHz offset fre- 
quencies in the 450MHz-470MHz band. 
Each frequency coordinator must main- 
tain a current listing of frequencies des- 
ignated for low power and make It avail- 
able to the public upon request. 
Fourteen channels have been desig- 
nated as low-power for the public safety 
pool and 90 channels have been desig- 
nated as low-power for the industrial/ 
business pool. 


New regulatory postings 

John Borkowski has been named 
an assistant division chief for the Pub- 
lic Safety and Private Wireless Division 
of the Wireless Telecommunications 
Bureau. Borkowski has served as chief 
of the policy and rules branch of the 
division since 1997. 

William D. Lane has been named 
chief technologist of the Wireless Tele- 
communications Bureau. Lane Is former 
chief scientist with Femme Comp. Prior 
to that position, he was responsible for 
the Joint Tactical Radio System Pro- 
gram of the U.S. Army. Lane was a colo- 
nel with the Army Signal Corps and was 
deputy head of the Department of Elec- 
trical Engineering and Computer Sci- 
ence at the U.S. Military Academy. He Is 
a senior member of the Institute for 
Electrical and Electronics Engineers 
(IEEE). —D.K. 


PRODUCT FOCUS 


Mobile radios serve 
professional industry 


The CDM Professional Radio se- 

ties of mobiles from Motorola is 

designed for the 

transportation, 

utility and con- 

struction indus- 

tries. This series 

is the mobile 

companion to the 

HT series of pro- 

fessional radios. 

The radios feature 

talk-group capa- 

bility to allow 

communications 

exclusively with 

designated 

groups of work- 

ers.and discreet emergency signal- 

ing. They also incorporate features 

associated with cellular and 

landline telephones, such as caller 

ID, paging and text-message ex- 

change. The CDM1550-LS oper- 

ates on any UHF LTR trunking 

system, which gives users a wide 

calling area, fast channel access 

and privacy. Accessories such as 

visor-mounted microphones pro- 

vide hands-free operation for users 

who cannot easily reach their ra- 

dios, while speakers increase vol- 
ume: for noisy environments. 
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fiplex 


Mobile radio features compact design 


Kenwood Communications’ TK- 
6110 is a 70W, 32-channel VHF lowband 
mobile radio. The compact design 
complements the Kenwood public- 
service TK-190 portable and TK-690 mo- 
biles. The radio features priority scan, 
eight-character alphanumeric LCD, pro- 
grammable front-panel keys, internal 
speaker, mechanical volume knob, flash 
ROM memory, PC programming and PC 
tuning. Designed by and for fire depart- 
ments, utilities and transportation agen- 


cies, the radio meets 
MIL-STD 810€, D 
& E specifica- 
tions. The inte- 
grated heat- 
sink/die-cast > 
chassis affordsa 

compact, low-profile design. QT/DQT 
CTCSS tone/digital coded squelch, 
two-tone/DTMF decode and operator- 
selectable tone are standard. 
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Mobile radios offer 40W output power 


The Panther 300M mobile radio from 
Com-Net Ericsson Critical Radio Sys- 
tems provides conventional] communi- 
cations. The radio features a 40W power 
output and an optional external speaker 
that produces 10W of audio for noisy 
environments. The Panther series offers 
the ability to transfer personalities 
radio-to-radio using Copycat technol- 


ogy. End-users will not need to return 
their radios to the shop for “personality” 
changes. The radios can be programmed 
with a set of functions that can be trans- 
ferred to other radios. The radio oper- 
ates on FCC refarmed frequencies and 
meets MIL-STD 810E for drop, shock 
and vibration. 
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Radio complies with Project 25 standard 


King Communica- 
tions’ KMR-25 series in- 
cludes a Project 25-com- 
patible digital radio. Ra- 
dios operate at VHF and 
UHF frequency ranges 


in-cluding 136MHz- 
174MHz, 403MHz- 
470MHz, 450MHz- 


512MHz and 806MHz—870MHz. The 
radios can also operate on conventional 
Smartnet and Smartzone systems. They 


iar ¢ 


Mobile 
Duplexer 


COMMUNICATIONS INC. 
7331 NW 54th Street - Miami FL 33166 - USA -Ph (305) 884-8991 - Fax (305) 884-4041 
E-mail: fiplex@ bellsouth.net / Web site: www.fiplex.com 


www .mrtmag.com 
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feature 256 channels, and 
the dimensions are 2.1" 
x 7.15" X 8.3". The voice 
digital mode includes 
voice coding of IMBE 
4.4kbps and a frame re- 
synch interval of 180msec. 
Accessories include a 
12W external speaker, re- 
mote-mount conversion kit, spare con- 
trol head kit and DTMF microphone. 
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Cellular 
Duplexer 
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EOS 
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Basi Na oe Sa oats CN pecs CN co a SN So ANCL 


Of the new products in the January 2000 issue, this one generated the big- 
gest reader response. For more information on this product, circle the corre- 
Sponding Fast Fact number on the card found in the back of this issue, and 
mail the card to us. 


Headset integrates UHF radio, transmitter 


The TC917 from CeoTronics is including additional ASR (ambient 
a UHF radio transmitter and re- sound reception), with a helmet 
ceiver integrated. into one attachment, as a one-way 
headset. The headset communications system 
can be operated on one with one transmitter 
frequency or on two and several receivers, 
frequencies. with 10- as. a lightweight 
channel capability headset with exter- 
between 433MHz 3 q nal transceiver unit 
and 470MHz. It can Fe A mor in connection 
also be programmed ith interfaces to 
for users’ existing fre- "Ri , cable-bound inter- 
quencies and systems. © “= com systems. An in- 
The transmitter is activated trinsically safe version for 
by a push-to-talk button or by vox use in areas with explosion haz- 
for hands-free communication. Dif- ard is available. 
ferent. versions are available, CIRCLE (500) ON FAST FACT CARD 


ETT 


RRA 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


fe, Doppler Systems Inc. 
PO Box 2780 Carefree, AZ 85377 


Tel: (480) 488-9755 Fax: (480) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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Interconnect provides 
cross-band operation 


The TRP-1000 transportable radio in- 
terconnect system from JPS Communi- 
cations provides communications 
interoperability among HF, VHF low- 
band and highband, UHF, 800MHz, 
trunking talk groups and encrypted net- 
works. The system is packaged in one or 
more transportable cases that are de- 
signed to withstand extreme weather, 
and it includes multiple radios pre- 
wired to JPS Communications’ ACU- 
1000 intelligent interconnect unit. 
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PEE a as 


‘Voice Recorders... 


< document telephone conversations, 
; meetings & two-way radio messeues, 


an affordable an easy 
to use solution for both 
archival voice storage 
and instant review of 
conversations. 


Seven standard off-the-shelf models plus custom units @ 
to meet unique requirements * Voice activated record- 4 
ing * 2,8, or 16 hours of talk time on a standard audio- 

cassette * Time and date channel * Alarms prevent 4 
operator errors %* Conference recorders for quality 

recording of large meetings * Fullline of accessories & 
Over 1000 dealers worldwide * Dealer inquiries welcome 


§81 Liberty Highway 
Putnam, CT 06260 


860*928+0377 
ALU) FAX: 860°92896477 


www.omnicronelectronics.com . 
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Batteries support ¥, 
_ XTS-3000 radios 


Multiplier’s new line of re- 
chargeable replacement batteries 
are designed for 

the Motorola 

XTS-3000 radio. 

Models M8294, 

M8923, M8923H 


TNC Connectors match low-loss coaxial cables 


Times Microwave Systems are de- 
signed for the company’s LMR-400 and 
LMR-600 flexible, low-loss, coaxial 
cables. The connectors have knurled 
coupling nuts and crimp-style outer- 
contact attachment rings and are de- 
signed to operate at frequencies as high 
as 6GHz. Solderless EZ connectors are 
also available for most LMR cable sizes 
: = ; ~ covering type N, 7/16 DIN and revers- 
re oa) The EZ-400-TM and EZ-600-TM _ ible-polarity TNC interfaces. 
The M8294 is ie non-solder TNC male connectors from CIRCLE (404) ON FAST FACT CARD 


NiCd battery with 
1,700mAh capac- 
ity. The M8923, 
M8923H and 
M8923HX are 
NiMH batteries 
with 2,100mAh, 
2,700mAh and 4,000mAh capaci- 
ties, respectively. Multiplier’s 
Sure-grip surface is available on 
each model. 
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Laptop computer 
offers Pentium Ill 


The Rocky II from Amrel is 
i a ruggedized notebook com- 


| puter certified under MIL-STD Sounds Louder. Goes Further. Lasts Longer. 
| 810E, MIL-STD 461C and IPS54 


i standards and offers:a Pentium * Portable Radios -Tait Orca Series ® Repeater -T800 series [1 offers high 
R d it ‘ ‘ ‘ BS - * ye ve 
2 TIT 500MHz-650MHz processor. integrates impressive performance performance. inherent reliability. and 
& The processor allows for anise with rugged construction rugged construction 
» time MPEG-2 video encoding ® Mobile Radios -T2000 series His a * Full Range of Accessories 

and editing. The computer’s high performance range of mobile 


: open architecture allows for fu- radios with data capabilities * Conventional. LTR’, MPT 1327 
+ ture upgrades. The system is 
* equipped with 256MB_ of 


g memory and a 10G hard drive. @ (877) 648-8866 
4 CIRCLE (403) ON FAST FACT CARD www. huttoncom.com 
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Maintenance program tracks battery life 


Sanace Hostory Report 


Batteryshop 3.0 from Cadex 
Electronics is a battery manage- 
ment and maintenance program that 


runs on Windows 95, 98 and NT and 
works with the Cadex C7000 battery 
analyzer. The program’s service op- 
tions include impedance measure- 
ment, priming and reconditioning. 
Point-and-click technology allows 
selection of specific models from a 
database of as many as 2,000 batter- 
ies. The analyzer can then be config- 
ured to the correct service param- 
eters. Custom programs allow simu- 
lated load, self-discharge and full 
life-cycle testing. 
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WE DELIVERED. MAXRAD LOW PROFILE. 


TESTS SHOW MLPV800 PROVIDES UNMATCHED BANDWIDTH PERFORMANCE. 


Dear AF Expert 


We have soma extremely exciting news that will make your jab 
of selecting an antenna partner an aady one. We knew we had 
a great product; aow independent losis by a lending technical 
university have shawn aur MLPY800 Low Profile antenna to 
provide unmatched braadband performance. We guarantee Inat 
you will be absolutely sntiatiod with our producl, of we wilt 
rotund your mamay. 
of MLPY widebnad aniennas with 
CS nnd 2.4 GHz ISM trequancies, Wa 
trom n vnrvaty 0! 
tar dualband modata. You can aplvet 
‘mouniis ‘options, Including a 2/4* hola miguel nid n perranant 
vandol-proof mauint, All our MLPY antennns ae avaible In 
binck or whito, 


Wo have developed p line 
models that covor UHF, P' 


Wo are proud to Nave earned your husinoen and look forward 


to forving you In he {tee 


Bincaraty, 


‘Steven Beppo, CES va 
0 
PS, Fee) {ree to contact Ws to request nn BLPY samp! 


no charge 


The comparison test results from a leading technical university 
are clear: MLPV800 provides unmatched industry gain flatness 
versus frequency aver the entire 800 and 900 MHz bands 


GA ARIS: ALPY 2 PRIMARY COMPETITOR! 


T T 7 T 
05 824 B60 396 962 91 
Frenauney 


Wranap — & Frwy Cooper | 


NILPV800 ANTENI SPECS: 
*Aatenna height: 2.32" 
*Maximem power 150 watts 
*Nominal Impedance: 50 ohms 
“VSWR: < 16:1 


154 MHz 


+ Measured on w 12-4nch 
square ground prone 

* Baked oe manvlaciurar s 
PUblshwd sure 


7OMHz 


pond anleni® The 
phenary competitor» 


+ Efficient radiator design made of solid brass. 
No lossy circuit boards utilized. 


+ 3/4" hole mount for easy installation. 
Permanent vandal-proof mount also available. 


+ UHF. PCS and 2.4 GHz ISM wideband 
models available. 


+ Dualband models available. 
- All models also available in white. 


2 * 
w—eedin STATE OF THE ART ANTENNAS 


CALL (800)323-9122 
- 


www. Maxrad.com 
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Controller eliminates 
bottleneck delays 


The Life Line 100 9-1-] controller 
from Positron sports a non-blocking de- 
sign that ensures all calls can be pro- 
cessed simultaneously. The Life Line 
100 offers distributed microprocessor ar- 
chitecture that allows each module to 
operate under its own control, Built-in, 
redundant, hot standby modules ensure 
uninterrupted service, and a modular de- 
sign allows growth to 104 trunks and 144 
positions with interfaces to tandem or di- 
rect trunks. Manual ALI request gives 
call-takers access to ALI information 
based on manual input of telephone 
numbers. The controller offers multiple, 
single-button, voice and data transfers 
and is configurable for both standard 
CAMA and enhanced MF trunk signals. 
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Antennas offer 40dB 
front-to-back ratios 


Decibel Products extends its db 
Director series with the db Maxfill and 
db Maxgain an- 
tennas. The series 
offers 40dB front- 
to-back ratio and 
several choices of 
electrical down- 
tilt and variable 
downtilt models. 
Standard pipe- 
mount or optional 
wall-mount, azi- 
muth-adjustment 
and downtilt 
brackets are 
available. When 
used together, 
these optional 
mounting brack- 
ets allow simulta- 
neous tilt and 
swivel, The an- 
tennas do not have rivets, screw connec- 
tions or sliding metal-to-metal contacts 
in the main current path, which elimi- 
nates potential IM sources. 
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Connectors meet 
15.203 regulations 


Reverse-polarity connectors 
and adapters from. RF Connec- 
tors meet FCC Part’ 15.203 
regulations for non-standard co- 
axial connector interface for ap- 
plication compliance, Reverse- 
polarity products offered include 
RE-1005-C, N male crimp for 
RG-58/U; RP-1106-C, BNC 
male crimp for RG-58/U; and 
RP-3000-1C, SMA male crimp 
for RG-58/U. 
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Recorder uses LAN, 
WAN, and PSTN 


Racal Recorders’ Wordnet 
series 2 digital communications 
recorder uses LAN, WAN and 
PSTN networks to deliver re- 
mote replay, management and 
alarms based on _ industry- 
standard SNMP. The recorder 
offers on-line storage capacity 
of 20,000 hours of DAT built 
into the unit. Wordnet includes 
incident number tagging for re- 
cordings and can be provided 
with an E9-1-1 ANI/ALI tagging 
system and full remote access to 
expedite responses to emergen- 
cies. The recorder offers a desk- 
top console facility that allows 
dispatchers instant access to the 
last message received at the 
touch of a button, 
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Heavy-duty yagi antennas endure radial ice 


Astron Antenna’s new line of rug- 
ged yagi antennas are derived from 
the company’s commercial grade de- 
signs and feature a |" square, heavy- 
walled tube for added durability in 
harsh environments, 4" aluminum rod 
elements that will stand up to radial 
ice, and Eversealed feeds to maintain 
peak performance. The antennas have 
a VHF range of 138MHz—250MHz 
and a trunking and cellular range of 
806MHz-896MHz. They range from 
two-element antennas with 4dBd of 


than 13dBd of gain. 


gain to 15-element yagis with more 


PASS 
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The Best Value in Two-Way Radio 


The new PRYME MicroConnect™ 
line of two-way radios has 
something for everyone. These 
are powerful portables (5-Watts 
VHF or 4-Watts for UHF) that are 
truly palm-sized, measuring just 
4,25“tall (excluding antenna)! 


The radios feature brass 
reinforced knobs and a metal 
chassis for durability, and the 
back-lit LCD display helps the 
user keep track of the radio's 
status, even at night. The 
MicroConnect™ line of portables 
offers an impressive 
combination of power and 
capabilities. 


Two versions of the 
MicroConnect are available, one 
for“dot” channel job site use and 
the other other for professional 
LMR applications 


JobConnect Transceivers 
8 Channel “dot” radios for job site use. 
Available in VHF or UHF models. 


ProConnect Trasceivers 
99 Channels for professional users 
Available in VHF, UHF, and 
VHF Low Band Models 


PRYME 


Kadi Froducts 
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by PREMIER Communications Corp. 
480 Apollo St. #E ( Brea, CA 92821 

Phone: 714-257-0300 ( Fax: 714-257-0600 
Web: http://www.adi-radio.com 


"Main Eventi ings 
Private Wireless 


° game 
Start\Without YOu! ‘NS 


For private wireless licensees, radio equipment dealers, . . 
ci vill The 2000 Private Wireless 


communications service providers and government officials— 


this show is a must. It's your chance to shop for the latest Spectrum Management 
products and technologies, get training on operating and Conference and Exposition 


marketing new equipment and to learn about the latest Co-sponsored by the Industrial Telecommunications 
siete: Sia Association (ITA), The Council of Independent 
legislative initiatives. Communication Suppliers (CICS), and USMSS 


Call (703) 528-5115 now to make 
your reservation at the greatest show in 


private wireless! 


industrial Telecommunications Association , Inc, 


TOTAL FREQUENCY MANAGEMENT 
October 4-7, 2000 
1110 N. Glebe Road, Suite 500 ¢ Arlington, VA 22201 


(703) 528-5115 * (703) 524-1074 * wwwaita-relay.com Grand Hyatt Hotel, Washington, DC 
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SLA batteries offer 
vent flame arrestor 


Panasonic’s MSE series of valve-regu- 
lated, lead-acid batteries are designed for 
telecommunications applications and are 
fully front- 
accessible. The 
. batteries do not 
A. © require water- 
- ing, and they 
f draw alow float 
® current. MSE 
batteries have a 
- cover-to-jar heat 
Pe seal anda safety 

> vent with built-in 
flame arrestor. 
Batteries are available 
in24V, 48V and 480V configurations with 
capacities of as much as 5,750Ah in paral- 
lel strings. The models in the MSE series 
are rated from 150Ah to 1,440Ah at the 
eight-hour rate. 
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Software supports 
TDMA development 


IFR Systems’ teleservices software 
module version 4.4 supports operators 
and developers of TDMA systems. The 
software module is available for the IFR 
1900-4 and the 1900-5 radio test plat- 
forms. It allows designers and operators 
to simulate broadcast short-message 
services, enabling them to develop en- 
hanced messaging services for ANSI- 
136 digital mobile phones. 
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Repeater operates 
in several modes 


Sa 


na 


e 


eno! hh 


memes 


The KTR-25 from King Communi- 
cations is a portable tactical repeater 
with 256-channel capacity. The repeater 
offers an alphanumeric display and is ca- 
pable of operating in analog, Smartnet 
I], Smartzone and Project 25 trunking 
modes. It can operate as a UHF repeater 
or as a UHF link with a VHF link, or it 
can be used as two independent UHF ra- 
dios and an independent VHF radio. 
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Headset combats high-noise environments 


ESS 


Motorola’s noise-canceling headsets 
are designed for two-way communica- 
tions in high-noise environments. The 
dual-muff headsets are available in 
headband or hardhat-mount styles and 
offer noise reduction quality of 
22dB(A). Two microphones, included 
on the outside of the earcups, reproduce 
ambient sound back into the headsets. 
Harmful sounds are suppressed to a safe 
level, and low sounds are amplified as 
much as five times the original level. 
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OTTO Remote Speaker Microphones set new standards in durability, reliability and 
performance, as well as provide high-clarity sound — even in high-noise environments. 


w Designed to meet MIL-STD-810E specs. 

@ Fully-sealed housing survives harsh environments, including 40 mph blowing rain. 
@ Million-cycle push-to-talk switch. 

@ Heavy-duty cable assembly withstands 25,000 flex cycles. 

mi Earphone jack accepts standard 2.5mm plugs. 

@ Clothing clip rotates 360°, with detent stops every 45°, 

i Include integral connector interface to major radio models. 


Specify the V2 Series when noisy 
environments dictate added features 4 
like a two-position, high/low volume = 

control, Emergency buttons are 
available, as are antenna versions 
of some models. 


The V2-L Series is the perfect choice 
for those that can accept fewer 
features in order to reduce speaker mic 
costs. Lighter and slimmer than the 
standard V2 Series, the V2-L 
still delivers premium 
audio performance. 


OTTO Speaker Microphones are compatible with a wide variety of radio makes and models. 
Contact us today for the most current copy of our Price List. 


COMMUNICATIONS: 


A World of Sound ideas 


Carpentersville, IL @ Toll-free: 888-234-OTTO Phone: 847-428-7171 @ Fax: 847-428-1956 
comsales@ottoeng.com  www.ottoeng.com 
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~ CRESCEND TECHNOLOGIES 


1st In Class 
RF Power Amplifiers 


| ° UHF 
oS: + VHF 


. Fa © 900MHz 
aa © 30-88MHz Military 


+) (GN VSN 
” 


oan re: Special Introduction: 


ne Next generation 100w SMR 
power amplifiers. Our H100 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault 
Monitoring. Fully modular and 
space efficient fitting into 
3.5" rack space allowing up to 
five modules per 10.5" rack 
space. Also available in 
850-870 MHz band. 


Phone (800) 872-6233 
Fax (847) 593-1320 
www.crescendtech.com 


Cr&cend 
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It's here... 
Industrial Machinery 
‘AUCTIONS 
“on the Internet! 


Industry will never 
he the same. 


AUCTIONS 
Machinery and Property 
—Plus- 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
RFPs and RFQs 
Employment 
Funding and Capital 
E-mail Notification Services 


rww.i-comindustry.com 
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Jessip 


Sexton Urick 


Farrow 


Changes at Wood & Douglas, Baughurst, United Kingdom: 

Martin Farrow departs Yokogawa Marex Technology, 
Cowes, Isle of Wight, as marketing manager to join 
Wood & Douglas as business development manager, 
Rachael Penfold leaves Radio Frequency Investigation, 
Basingstoke, Hampshire, as development manager, to join 
the company as broadcast product manager. 


Promotions at Sabre Communications, Sioux City, IA: 

Rolli Sexton moves up from inside sales manager to 
national sales manager. Sarah Urick, sales manager, ad- 
vances to marketing manager. David B. Jessip moves up 
from director of sales and marketing to the position of 
vice president of sales. 


Reimer Nagel, research and development manager for 
Radio Frequency Systems, Marlboro, NJ, accepts ap- 
pointment to senior vice president. 


J. Michael Gearon, executive vice president of Ameri- 
can Tower, Boston, advances to the position of president. 


William F. Schwartz, retail and advertising manager 
for the Washington Post, moves to the position of mar- 
keting manager at Metrocall, Alexandria, VA. 


Mike S. Zafiroyski, president of GE Lighting, re- 
places James A. Norling as president of the personal 
communications sector at Motorola, Schaumburg, IL. 


Michele C. Farquhar, a partner in the law firm of 
Hogan & Hartson, succeeds Paul B. Najarian as president 
of the Land Mobile Communications Council. 


Allen Groh, director of international trade & regula- 
tory compliance for Ericsson, Stockholm, Sweden, as- 
sumes the position of chairman of the TIA’s technical 
regulatory issues committee. 


Steven M. Nielsen, vice president and general manager of 
Nextlink- Washington, McLean, VA, advances to chief finan- 
cial officer of Independent Wireless One. 


Changes at JBro Batteries, Lisle, IL: 

Donald Riley rejoins the company as vice president- 
distribution sales. Alan ElShafei, electronic battery engi- 
neer for TDI Batteries, joins the organization as vice 
president-engineering 


Harlan Plumley, chief financial officer of Marcam So- 
lutions, Irvine. CA, joins Lightbridge, Burlington, MA, 
as chief financial officer. 


Arkady Shkolnik, North American sales director for 
VLSI/Philips Semiconductors, San Jose, CA, advances to 
vice president of sales for Widcomm, San Diego. 


www-emrtmag.com 


Dawn Rhoden 
E Classified Advertising 
- Manager 


Reserve your spot in the next issue! 


Phone: 913-967-1861 


Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Category neex 
Computer Software 

Employment 

Equipment For Sale 

Paging 


Professional Consulting Services .... 
Professional Services 

Rentals 

Repair Services 

Trunking 

Tower Space 


PROFESSIONAL SERVICES 


FREDERICK G. GRIFFIN, P.C. 


2938 Waterlick Road 
Lynchburg, VA 24502 


#. (804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


PORTABLE 
SERVICE, INC 


121 Crowell Lane * Lynehburg, VA 24502 


OMNICOM, Inc 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 + FAX: (850) 224-3059 
E-mail: omnicom @ omnicom-vsa.com 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, PE. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 » Fax: 972/580-0641 


roene GE Portable Radio Service Depot 
aL a Factory Approved Nationwide 
QUALITY SERVICE + Current Product Lines 
* Voice Guard Certified 


s 
R & + Public Service Trunking 
ERICSSON & * Surface Mount Technology 


(804) 239-3049 


SCHWANINGER & ASSOCIATES 


\ Attorneys at Law 


Robert H. Schwaninger, Jr. 
1331 H_ Street N.W. Suite 500 


| HE PO RTABLE DEPOT, fl 


© FACTORY TRAINED TECHNICIANS 
« SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE * 
» EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
« MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
1393 Waterlick Rd » Lynchburg VA 24501 


ERICSSON S 804-237-3427 GB 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

¢ $48.00 hr/2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 


www.4radomes.com 


Vantage Associates,tnr Manufacturing & Engineering 


RADOMES ssrsiss cs 355350 


For Wireless Comamenisntiois 


PROFESSIONAL CONSULTING SERVICES 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire 


Design 


RCC Consultants, 


100 Woodbridge Ce 


Build Manage 
Zone Test 


Operate 


Inc. 


+r Drive. Suite 201 
f NJ 07095 
800-247-4796 


email - infofaree.com 


Cees Natronasecdle A lirtormintecniad 
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Join more than 10,000 industry professionals 
and 356+ exhibitors at WCE 2001. to 
make the most of your connection to 


the commercial wireless market. 


For more information 
on attending or exhibiting, call 
#1-303-741-2901 or |-800-288-8606 
Or visit our Web site 


www.iwceconexpo.com 


CATIONS | : WORK 
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PROFESSIONAL SERVICES 


Public Safety 
Wireless Technology Decisions? 


Wireless & Information Technology Consultants 


Today, Public Safety Officials face major decisions in selecting 
which wireless and information technologies will best serve 
agency needs today and in the future. QRC is the first step 
in identifying the right solutions. 


At QRC, we provide competent, unbiased technical advice 
concerning the full range of available technologies to support 
your critical public safety missions. 


QRC’s approach is simple yet effective: We work with your 
staff to define your agency’s needs, and then identify 
candidate technological solutions. 


QRC is ready to assist your agency throughout the entire life 
cycle of your public safety technology project-from the 
planning of a new communications center through the 
implementation of digital trunked radio system, E911, CAD, 
and records automation. 


be provides expert technical and programmatic support in: 
Budget Planning and Execution 
Cost/Benefit Analyses 
Technology Evaluations 
System Specifications. Planning, and Design 
System Implementation Oversight 
Training Program Development 
System Troubleshooting and Optimization 


Does your agency require privacy protected wireless 
communications? Is the security of your information and 
databases important? Do you need mobile computing today 
or in the future? Is NCIC 2000 right for your agency? Should 
you implement a Project 25 digital wireless system? How can 
commercial wireless services leverage your agency’s limited 
financial resources? 


QRC will work with your agency to address these questions 
and other technology issues in all areas including: 
: Integrated Digital Voice and Data Technologies 
Emerging Wireless Technologies 
Project 25 Digital Communications Systems 
NCIC 2000 Technologies 
Commercial Services, such as CDPD and 3G 
Wireless 
Trunked, Conventional, and Rapid Access Trunked 
Systems 
Simulcast and Mobile Computing 
Communications Operations Center Design 
Coverage and Propagation Studies 
Enterprise Networking 
Intelligence Analysis Automation 
Information Security and Privacy Protected 
Systems 
Surveillance and Title III Technologies 


For information on how QRC may assist your agency in its Public Safety Technology decision process, contact us at: Quantum 
Radionics Corporation, 2121 Eisennower Avenue, Suite 200, Alexandria, VA 22314, Voice: 703.684.8548; Telefax: 703.684.9505; 
e-mail us at info@quantum-radionics.com or visit us at www,.quantum-radionics.com 


- Advancing Technology Through the Millennium - 


© Copyright Quantum Radionics Corporation 1999 
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EQUIPMENT FOR SALE 


Wireless System Manager 


If you thrive in a fast-paced team environment and enjoy a challenge - we want to talk to 
you! 


The Telecommunications team of City Utilities of Springfield. Missouri is seeking an 
individual with a minimum of five years of recent progressively responsible experience in 
the management. operation and maintenance of a Motorola 800 MHz public safety multi- 
disciplined trunked radio system and associated infrastructure. A Bachelor's degree in 
Public Administration, Computer Science, Electronic Engineering or related field is 
required. This experience must include a theoretical knowledge of radio communications 
and an understanding of the fundamental theory of operation of an 800MHz trunked 
system. The successful candidate must qualify and quantify this experience. Must have 
a working knowledge of methods and practices with public safety radio communications 
equipment specifications. installation, and maintenance. Actual experience with the 
operation of two-way computerized radio systems from both a dispatch and user's 
perspective and familiarity with FCC rules and regulations is required. Good 
communication skills and interpersonal skills are a necessity. 


City Utilities is a progressive, multi-service municipal utility (including Telecommunications 
Services) serving the community of Springfield, Missouri. Springfield is located in the 
heart of Ozarks lake country. offers an excellent family environment, numerous recreational 
opportunities, a low cost-of-living. and is the primary trade center for southwest Missouri 
and a four-state area. 


City Utilities offers competitive salaries and excellent benefits, including health and life 
insurance and educational assistance. Interested applicants meeting these job 
qualifications should send their resume and salary requirements to the address below or 
apply in person at 301 East Central, Springfield, Missouri. 


CITY UTILITIES OF SPRINGFIELD, MISSOURI 
Employment Office 
P.O. Box 551 
Springfield. MO 65801 
(417) 831-8460 

Fax (417) 831-8788 
E-mail: dkreider@cityuti;.com 
Equal Opportunity Employer 


PAGING 


with 


Hard-Wired 
Performance 


8 
hy hy ay: 


TK AX PWR: 


“Skyline” wireless ms 
frequency bands for reliable, long distance data 
communications without the problems common to “spread 
spectrum” units. With longer range and built-in store and 
forward, Skyline modems perform like they're hard-wired. 


SONMITAT 


A Wireless Solutions Campony 


www.sonik.com | 


Sontk Technologies Corporation 

310 Via Vera Cruz, Suite 111 San Marcos, CA 92969 
Tel: 760-752-101! Fax: 760-752-1471 

email: sales@sonik.com 
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Want more information on advertised products? 


Use the Reader Service Card! 


www .mrtmag.com 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


# Technicians @ Engineers ¢ Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


ETP PERSONNEL RESOURCES, INC 


"P.O. Box 14570, Cincinnati, OH 45250 
E-Mail, Careereom@ AOL, oom 


cree 1989 
$ 606-491-5410 FAX 606-491-4340 


Electronic Technician 
Large Metropolitan dealer is looking for an 
experienced Electronic Technician. Previous 
experience working on two-way radio 
communications systems, includin 
installation and maintenance is required. 
Salary commensurate with qualifications 
and experience. Benefits. Send resume to: 

Mobile Radio Engineering, Inc. 

745 Boone ha i 

Golden Valley, MN 55427 


e-mail; ddavey@visi.com 


EQUIPMENT 
FOR SALE 


PUAC 5000 Bases. 900 MHz, C85JLB1401A 
WE va MICOR PURC Bases, 900 MHZ, C7SJZ81101A 
BUY il. SMARTNET Trunklag Controller, TSO76A 

MICOR Apts, B00 MHz, G55RCB5103AT 
AND SELL TXAX 5 Channel Gomtunee 
USED GTX, BOO My, M11UGD6CR1AN 
MTX 8000, 800 Mblz, HOLUCCEDB3AN 
OVO UROME O30, MAXTRAC, 800 MHz Conv, O3SMJAT7A4AK 
GE AND vi, RADIUS P200, 490 MHz, H44RFU7t20BN 
vi. SPECTRA, 460 MHZ. D4SKMATJASBK 
ERICSSON MARATRAC, 480 MHz, T74XTA7TAVBK 
FM : Micon Geaum Ale, 460 Miz, C4RCBS1054Y 
MIC ases, 460 MHz, C64RCB1 105AT 
TWO-WAY 


RADIOS 


A100 Repeaters. 460 MHz, KS016B 
a SYNTOR X 9000, 460MHz, T?4KEJ7JO4AK 
SYNTOA X 9000, 460 MHz, TA4KEJ7JO4AK 
SYNTOA, 460 MHz, 1449RA3200 
GM 300, 460 MH2, M44GMC29C3AA 
a M100. 460 MHz, D4LRA?IA58K 
SM 120. 460 MHZ, M440GC20C2AA 
a SM 120 460 MHz, 03406200244 
Bea PAC RT, 460 MHz HIATTY31 108 
MT1000 460 MHz, H44GCU71G08N 
PROMS ay i222 MARATRAC, 155 MHz T73XTATOASAK 
SYNTOR. 155MHz. T23SRA3000AK 
Denver, IA a MAXTAAC, 185 MHz, D43MJA73ASCK 
50622 PAC AT, 155 MHZ, HIGTTY3I10A 
MARATRAC, 48 MHz, TBIXTA7DASAK 
PHONE. MITREK, 48 MHz, 7814000 
(319) 2a MICOR Base, 37 MHz, C71RTB1406 
\ MARATRAC, 37 MHz, TBIXTATTASBK 
984-6115 MAXTRAC. 39 MHr. DS1MJA93ASAK 
FAX: tea MITREK Base 33 MH?, L71JJB1490 
f MITREK, 25 MH?, TB1JJAS900DK 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St. 


ETSI eo SYNTOR X, 33 Miz, 77187204 


10063, Motorola SYSTEMS 90 Sirens 


984-6220 WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 
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GTX 
LTS 2000 


Communication Test Equipment 


IFR Com120B ........ $13,000 IFR 500A ....... $3,900 
Motorola R2012D...$10,000 IFR 1200...........00.... $5,500 
HP 89200 ....... cece $9,750 IFR 1200 Supers ..... $8,750 
Marconi 2955 ........... $2,750 IFR 1500...........0.6.. $6,500 

sess cetaeaeaes $3,000 


LCD’s Repaired @ $69 ea 
718-783-6000 


Buy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


EML will buy your used test equipment. 
We accept: Gig izes (888) 846-4614 © www.eml1.com 
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EMPLOYMENT 


COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


http://www, delta-twoway.comm 


otorola Service Technician Neede 


Winchester based Motorola Service Center is seeking qualified radio/ 
pager technicians. Applicants must be able to install, maintain, and 
repair all facets of Motorola/Uniden two way equipment including 
repeaters, trunking mobiles and portables, conventional portables and 
mobiles. Repair to the component level is a must. Knowledge of DOS, 
Windows is necessary. Some field work will be required. Salary based on 
experience, (minimum 2 years required) and experience. Excellent 
benefit package available including health, 401K. Relocation assistance 
is available to hired applicants. Fax resumes with experience and 
equipment that you have worked on to: Valley Two Way, Inc. Attn.: 
Mike Doty at (540) 723-6653 or E-mail: vtw@visuallink.com Equal 


Delay Timer 


Pneiey ti 
Programmuable Himer 


Battery Protection Device 


Opportunity Employer 


TECHNOLOGY THAT HITS HOME 


Make waves globally. Create the next generation of wireless for cell phones, 
smart cars, tuffic management systems. Hit the arwaves uth M/A-COM, 
the fromenunner in RF. microwave and millimeter waves technology. 


As a member of our tear, you'll enjoy the resources of Tyco Intemational Led., 
our parent company. You'll have the opportunity to shaspen your skills and 
advance your career. Hit your stride in a dynamic, rewarding environment. 
Make waves with M/A-COM, 


OpenSky Implementation Manager 
Based in Harrisburg, PA 


Successful applicant will have a mix of Systems 
Engineering and Project Management experience in lead- 
ing RF communication Projects for Public Safety cus- 
tomers at the State, County, and Municipal level. 
Engineering background should include technical famil- 
iarity with large cellular digital network design, and knowledge of Public Safety Technical 
requirements is a must, Portable and mobile radio’s base stations, dispatch consoles and com- 
munications software for Public Safety Applications. Applicant must be able to successfully 
interface with customers’ technical staff as well as State, County, and Municipal leaders. 
Applicant should have a BSEE or EQUIVALENT with ten years’ experience plus 5 years’ 
Project Management experience. This is a unique and exciting opportunity to become a key 
member of the M/A-COM Program Management Team deploying M/A-COM’s OpenSky 
Digital Communications solutions. Job Code: JC-99-OIM 


If interested please forward your resume indicating co 
Job Code to; MIA-COM, Attn: Employment & tyco 
College Relations, 1011 Pawtucket Boulevard Electronics 


Lowell, MA 01854; Fax: 978-442-4443. / 


E-mail responses may be sent to 
chartiej@tycoelectronics.com 

For more information, please visit our website at: 
www.macom.com 


An Equal Opportunity/Affirmative Action Emrployer. 
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FOR MOTOROLA PRODUCTS 


11-C Harts Lane « East Brunswick NJ 08816 


Low Voltage shuts down load 


Allows retrieval of incoming messages 


For Two-Way Radios. Mobile 
Computers, MDT, Cellular Phones, 
Mobile Video System 


Designed for Public Safety Vehicles & 
Industnal Communications Systems. 
30 AMP 12 VoltDC 
Low voltage detector (11.5 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES 


P.O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 * Fax: (281) 933-1001 


e-mail: globe@brokersys.com 
web: www.acdcindustrics.com 


CIRCLE (104) ON FAST FACT CARD 


PROGRAMMING CABLES 


HT 1000, MT2000—$70 
GP300, P110—$50 « VISAR—$110 
HT600-$48 * MOBILES—$25 * SABER—$55 
HTSO—$50 * STX—$35 « SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 


Phone: 732-254-3232 
Fax: 732-698-0555 


www. mrtimag.com 


Sacramento Communications Surplus 


22 Moteroloa STX HISJNC51708N 3 button apiiesabd 800 MHz 
Type [ conventional ... $100 
15 Kenwood TK431 900 MHz LTR portable a 0 batt te ‘chuge $75 
04 Standard WA-482U UHF 450.470 MHz LTR/conventionsl 
wef tapid ChEQT ccc 
20 Motorola MCX 100 WHF ‘tow ‘16F cash mourit w/ OVP (NOS) 
25 Motorola Mostar D35TLASGOCOK BOOMH: 15W L6SYS ... 5 for $100 
46 Johrson 8700 800MHz LTR 15W .. 5 fot $100 
20 GE Delta/Ranger DES Voice Guard 19A148909P30 $76 
O1 Motorola People Finder Plus Paging System w/ 3 pages 
model SES4PFPOL1AS 464-500MHZ $350 
93 Motorola System 9000 Siren Control MLN1185B $125 
91 Telewave TX UNF Combiner M-101-405-41RM 406-512 Mz ‘ 
channel +» will tune on your fregs ... $2800 
50 Motorola Micor/Mirtek/Syntor DIME mic (805) $40 
309 Buss heavy duty fuse holder HEI-BB m/s 40 tuse (NOS) 3 for $10 
01 Zctron Model 157 multi format digital encoder (NOS) $250 
01 Motorola Radius 8-100 25w UHF 450-470 MHz PL OPL $550 
01 Motorola Micor Purc UNF 450-470 MHz 75 w Paging IK 
(642281 106A = 
01 Motorola Micor Purc 8930281 100A 370w NA cai, 
02 Motorols Micor 72 MHz Repeater (42RCB6105B8 ...... 
01 Digital Microwave Corp 17/19 GHz TX/RX 
DYH6MDMCI0-01 w/ outdoor cabinet 
O1 Glenayre 1205 Radio Telephone Terminal 
01 Glenayre 3000 Paging Terminal ...........0. 
01 Zetron Model 40424 3 position Dispatch Cansale- Comple' te 
10 Molorold Mico CO4RCBYIOSBT #5w 450-470 MHz PL eoptr 
D2 Motorola Micor CO4RCB31968T 75w 470-490 Miz “ 
fepeater 4 user PL, . 
10 Motorola Micor C7INCH31058 ‘Yoow 42 50 Mil 
intermittent duty base (unified chassis) .. 
180 Standard HX-582T BOOMHz LTR Portatile 10 ys. aiphs Display 109 
80 SEA 220MHz ESP L000 reptrs & Trident Controllers . 
40 Standard HX-$80-800 MHz LTR partable . 
21 Johnson 8640 900 MHz LTR mobile w/ ac: 
75 Motorola MTX 8000 HOLUCC60B3AN w/ rapid charger 
$0 Motorola MIX-800 Single System w/ rapid charger ...... 
100 Motorola Saber 1 WHF 450-470 Mhz 12F 4w w/used bat 
20 Motorola Visar HoSUCD6B1AN B00 Miiz trunking Type I 
w/ rapid charger ...... 
42 Kenwood [K-353 UNF 450- $70 Mite LR/Conventional Aw. 
Alpha Display. Scan, w/tapid charger x 
O7 Zetron Frunking Controllers -- Model 42 .......... 
G3 Zetron frunking Controllers -- Model 49 .......... 
50 Motorola Saber Speuker Mic Model MMN6L23C 
50 Motorala SIX Speaker Mic NMNGLBSA .. 
50 Motorola STX Speaker Mic NMNGLTTA .. 
125 Moterola HT: 1000/MTX BOCO/MTS 2000 spkr mic HMNG 1938 
17 Motorola Maratrac VHF 110 W A2/A7 Heads w/ace ......, 
40 Johnson 8615 800 MHz mobile w/o acc .. aa sabetet 9 
30 Motorola Maxtrac LS BOOMHz LTR mobile w/ jace 
75 Motorola Maxtrac 81/85 800 MHz mobile w/o acc ..., 
75 Uniden M&-8100 Public Safety Scanner w/o bracket & spke 
20 Motorola Mitrek L{0W VHF w/ace ..... 
50 Motorola Mitrek 4OW UHF w/ace —... 


$200 
$150 


$1200 
$1800 
$1200 


CALL 
CALL 
CALL 
CALL 
. “$1200 


$1000 


ve $900 
$150 
coe CALL 
.. $150 

$125 
$250ea 
$1450 ca 
$275ea 


$200ea 


» $t?5ea 
. $400 
. $900 
so $50 
$00 
$50 
+» $30 
$450 
- $100 
$175 
$100 
$150 
$175 
$100 


6 Standard RP71K 800 mhz desktop repeater $550 
2 Motorola MTR-2000 VHF 100 tepeater CALL 
2 Motorola Micor BOO mhz repeater (75R(BE105AY $3200 


$750 
$750 
$375 
$450 
~ $225 
$225 
CALL 


Joheson PPL series 660 mhz repeater 
1 Johnson PPL series 490 mhz repeater . 
1 DS Products 054200 800 mhz cupicxer 
1 TE systems 881448 B00 mhz repeater amplifier 
2 Midland 70-055C base station 42-50 mhz - 
10 Motorola Maatrac 800 O3SMWAGB?EK w/ acc 
Lot Misc Midland Mobiles L8, VHF, UHF, 800 mhz - 
WANTED: MOTOROLA MIX-8000/9000 


Toll Free: 1-800-811-4241 
Ph:916-782-1225  Fan:916-782-9588 
web site: WWW,Sac-Surplus.com 
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BUYING ERICSSON - GE EQUIPMENT 
SYNTOR XX 30-50 100W W/aCC ..0. nee 225 
VHF/ UHF Voting aux receiver _................ 395 
MASTR Il VHF/UHF 100/250w Sta CALL 
FLAT RATE REPAIR S-990 & S-950 .. 60 
ASTRON RS12A Black PS. NEW... anki 50 
MASTR Controllers ... pee 
RCN 1000 Remotes ........ 135 
IDA Control Shelf, new from . 200 
EDAC RANGR mobile, new boxed .. vowe 100 
$990 128 ch head w/warranty .. SAREE eer Y 2) 
$950 128 ch head w/warranty o.com ‘ aOR | 
$550 Scan Control head MINE... sccssmmnweenvnnrmrnn £29 
Phoenix-SX 16Ch VHF wiacc. .......... 150 
MLSHO40 /041 VHF MLS w/ace 250 
MLSL160/161 30-42 wiace mead 250 
GE Rapid desk charger wiMPAJPCS/LPE/MRK insert... 64 
KPC 300 Ericsson VHF & UHF Port. 225 
KPC spk/mic w/ coiled cord mint 35 
MPA/MPD Std. rate chargers 25 


Rangr 30-42 less acc. 1}1G0W NEW 325 
Rangr 35-50 less acc. 60W NEW 250 
Delta-S 450-470 less acc. 100W 250 
Delta-SX 150-174 less acc 100W 250 


150 
100 


Delta-S 42-50 less acc 11OW 
Delta-S 42-50 less acc 60/w 
Delta-S 29-36 less acc. 110w 150 
MASTR || 150-174 / 29-36 110w 125 
MRK/MPA Spk/mic/ant less ant new f 25 

NEW LONDON TECHNOLOGY 

752 Alum Springs Road « Forest, VA 24551 

Tel: 804-525-0068 * Fax: 804-525-0078 

www.newlondontech.com 
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EQUIPMENT FOR SALE 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
\t features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: 
Phone: (800) 323-3757 
Fax: (800) 851-9009 


International: 
Phone: (630) 351-9007 
Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road ¢ Glendale Heights, Illinois 60139 
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BUY ¢* SELL ¢¢ Trade 


JUST ARRIVED ***** MIDLAND MOBILES 
Lowband, VHF, UHF -- Front and rear 
mount -- Accessories also available. 


Large selection of MASTR II Bases & Repeaters 
on Low and High Band & UHF 


GE MASTR Il and Mot Micor Base Station Cards 
~- 20% off our already low prices 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


WOLFE 
COMMUNICATIONS 


AUGUST 2000 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 
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EQUIPMENT FOR SALE 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ (1-888-469-3832) 
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WE SHIP ANYWHERE INTHEWORLD! « 

ONE WEB SITE - ONE SOURCE : SM- l 20 

THE ONLY SOURCE YOU NEED! SPECIAL PRICES and in STOCK! 
WWW.COMMUNICATIONSWEST.COM Mobile Radios 


NEW INVENTORY! 
UHF 450-470 MHz VHF 150-174MHz 
TK-353K $199.00! Features: 


Includes battery and Charger! . 
TK-830GK 35W $275.00! 16ch operation All-Channel Scan 


TK-270 & TK-370 $299.00! 


includes battery and Charger! 


MOTOROLA 
PRO7150 UHF $470 


includes battery and Charger! 
KENWOOD com 25 or 40W TX Power 
R ec All SM-120 radios include Plain mic, 
adiuy = mororora power cable, mounting bracket 


info @nsiradio.com 
www.nsiradio.com 


Large quantity of Motorola MCS 
2000 Model 2 mobiles. Model 
M01HX+824W (MO1UJM6PWAN). 
Excess inventory never used, 
original packaging, latest firmware 
upgrades. Units are approx. 3 years 
old. Call Bob Chapman at Conectiv 
Power Delivery (302)283-5835 or e- 
mail robertchapman @conectiv.com 


Siuvd 


ACCESSORIES 


. 


NEW in box ERICSSON #MLS 
Il, low band 60 watt Mobiles 
w/8 channel control panel w/ 
scan, 42/50 MHz, 12 units. 
List $1145, Dealer $687. Sale 
price $359 each. 

FUTURE COMM. 


609-371-4811 *FAX 609-371-4813 


SWS3LSAS ASXYNHNL + 


b 
Cc 
o 
a 
x 
Ww 


Special State & Local Gov. Discounts 
1-800-264-9516 
sae eeraee ue - NS! Communications 
EMail: commwest@aal.com (tr Tel: (206) 870-0888 
DOMESTIC & EXPORT SALES Fax: (206) 878-4212 

LOWEST PRICES! 72 eS S¥4-120 trademarks of Motorola Ine 


BATTERIES 
SVNN3LINV 


R . P . C kad atible Motorola’ 
adio Programming Cables 3343-3 
Model #s The Motorola® Radio {t Programs PAI 
.. H1T50 and the Radius P100 Models. ........... e i * Compatible with “RIB unit 
HT600, MT800, MT1000, P200, P500. MTX800, MTX810, MTX820, 'MTX900. ‘(connection on top of radio) . 


ms MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860). 
Pes - M100, M206, M208, M214, M216, M400, tei SM10, SM5O. 


= t * Contains rechargeable Ni-CAD Battanes: 
ee Perfect for field use and Portable, 
o x $i ™ Gemini, STX 821 trunked Pareeee. anes 4“ ‘ Laplog & Notebook Computers. 
ai and System SABER. mous svcadovaaes ora +899. « Sighs LEDe: Power On and Cha 
... SPECTRA Low and Medium Power Units... eterna ve tog y ! ieee nae ah 
... SPECTRA 100 Watt and High Power Units. ..........0e0000--- ; ' . Deel ace : 
v» SYNTOR 9000 and 9000E Radio Line. 0.0.2... ..cs.sees eas "pce Lvome Remoee 
.. Radius P 50 Plus : ; Pisin bea! : ERA ENR AEG, 
R100 REPEBIEL. ..o..secscoove ese ( : ae oe 
MCX1000. : 7 a : PA-III Pocket Programmer...$189.95 
so Cloning Cable for the Motorola" HT600 / MT1000. . * Micro-Size Desi for Convenient 
» GP300, GP350, and P110 Models. ........0cccceee 7 : Portability and Field Use 
un MSF5000 Digital Unit with 3 Digit Display in Controller Tray. - $75. x poi ae aay Ushi ae 
.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JED! Series, .. 4 onone nee oe 
5a UME ARIRS.- hesennsy ebabeb esi hyieneseatiienes <cnrerinedsletisipsiapienesen sok dnssninsntiontnitbinnsnnesvstldaaabbnoweivabaipcansonasienansivatlig ’ 
..» Cloning Cable for the Motorola® JED! Series. ............- 
. ASTRO SABER and SABER Si. iakenbWeaaae 
vue SP5O. - 
"— M1225. . a 
. P1225. . = paiosnee nsenvepsetton wees ae 
HT750, HT1250. La Se 


Polaris Industries Compare These important Points, Before You Buy! 

Tech Info: 404.872.0722 + We Accept American Express, Discover, MasterCard and Visa. 

won NwOr as 8 & + Professional Users Guide with Detailed Photos Included with All Radio Products 
www.polarisradio.com * Compare Polaris’ Features and Quality, Don't Accept imitations! 
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EQUIPMENT FOR SALE 


Audio Accessories for 2-Way Radios! 


(@)) K112. K500- K400- K9725- K100OHFM- 
"Comfortable"| "Top Seller" |"Best in Class"|"Easy to Use"| "Affordable" 


electronics J, 


(800) 959-2899 


Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com o S- 


Web: www.kleinelectronics.com Dual Muff Heavy Duty 
C il N 1 2 Piece Dual Muff Headset | Headset w/ Noise] Remote Speaker Hands Free Mic 
a Ow: Lapel Mic for Safety Helemts | Cancelling Mic Mic for IDEN Phones 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EFT. z : 
‘Ouanliy Equigment List _ Poge Check out our Web specials! 
Ine AND hi ie Fanos, Ground it aps, Wb GINA th Kale N ia t; 
is tit Hips lor lia § iy 

1» AoA Sr 8 Atenas ma sti @ www.radiocomm.com 
$i A Ae eae a HOES 

Ic ANGER T| hi, Sl nd ity iio (US 5 s 
30 MOTONOLK MARTRAC sao ie BS adottion : a *Wholesale prices to Dealers Only. 


*Self-servicing users welcome. 
iw PA wpm Frames © , *We carry a wide selection of both radios and 
Te ladle fe) , accessories for your convenience. 
eto WEF ; : *We have a Flat Rate Repair service. 
ats ne it We sell and install MX-COM boards. 


ae ae 800-726-9015 * 612-808-0069 
fn re VALUE-ADDED Distributor of fax: 612-808-0087 


GNew ListingO Cail at 396-760-2885 Communications Products. email: sales@radiocomm.com 
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* BOARDS «STRIPS « ACCESSORIES * ELEMENTS * REEDS + 


PCI — PEKAAR GOMMUNICAT ON INC. 
$ Specials of the month § back, formerty of Electroni ics Corp. 
GE Rangr 36-50 range 40W w/eccessones rrarey Senne e i oa 
GE MVS Mobile high band wimic...... 
Motorola Mitrek T: A 40 watt UHF 450- 470 range 4 freq, less access. 
GE Exec! 1 40W table top base nay band of low band 
Motorola systems 90 control heads 4 freq. and many rales F options 
GE MLS mobiles nigh band, with mic & oracket x 
GE MPA Ponable Wen high band with antenna & battery 
Motorola Mitrek T34JJA 40 watt UHF 450- 470 rango 4 tre. less access. 
GE PHOENIX Mobile NSHH1W40TB—high band dual prit cas 
GE PCS Ponable 470-490 range w/battery & antenna - 
MOTOROLA Mitrek 39-50 range 100W wiaccessories - 
REGENCY Mobile model BTH201 high band .._....... 
MOTOROLA Micor 42-50 range 100W range w/accessories . 


Catalog Available...1f you can't find it, 
¢ $0434 * SLN3AINA13 * SAIHOSSAIDOV SdlHLS « SGYVOE » 


* TRADE « 
Ang 


Need Automatic 
Transmitter Steering? 
* Improve base to field coverage 
¢ Less expensive than simulcast 


We provide the tools: 
You satisfy your customer. 


1174S « 


« SELL 


«BUY 
« 30VuL + 


CIRCLE (112) ON FAST FACT CARD So ‘MODELS AVALIABLE: 
VHF 130-175 MHz to 500 watts output 
230-280 MHz to 100 watts output 


UHF 400-512 MHz to 350 watts output 
800-960 MHz to 200 watts output 


TRINITY RADIO — 
USED RADIOS at Low Prices! 
+ MICOR *GE 
* MITREK * RCA 


“e¢ ¢ ¢@ 


» PORTABLES +« ACCESSORIES 

* MOCOM 70 * TONE ELEMENTS 

* MAXAR * CHAYSTAL ELEM. 

* APTRS * BASE STATIONS ve een : 
(940) 433-5452 + trinity-radio.com ; sales @vocomrf.com + www.vocomri.com 


847-593-1213 6 FAX 847-593-1320 
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SYSTEMS 


EQUIPMENT FOR SALE 


Complete Tower Site Access 


Made Simple by Hark 


Control multiple sites 
from a central location 


Proximity Card Technology 


Temporary Pin Codes 
Remote Buzz-in 
Detailed Activity Reports 


Control up to 16 doors per site 


Let Hark eliminate re-keying 
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1-800-367-4275 www.harksystems.com 


2675 Lake Park Dr. N. Charleston, SC 29406 


HC ANTENNAS & BATTERIES 
{Besl Antenna & Battery Pricing in the Industry!) 


NMO_ Mobile Antennas 


wane 29.5-BSMHZ QUAMEEWAVE -.....--.c0eesesssvesenee $15.99 
HC34 ._.... 34-40 MHz quarterwave ............. $15.99 
__ 40-50 MHz quarterwave .. : $15.99 


51__ 151-162MHz unity gain, chrome _.. $2.64 
_.. 136-174MHz 30B gain, 5/8 whip .............. $13.99 


.. 430-470MHz unity gain, chrame ....... 
HC450 ..... 445-475MHz 508 gain, 5/8 over 1/2 wave $13.99 
800-900MHz 
HCQ800 ... 806-896MHz unity gain, chrame ......00606 $2.64 
rate 800-900MHz JdB gain, SMA/Cellular ......,.., $9.99 


UNTS 
sueee 3¢4* hole mount, 17' RGSBA/U coax, no conn$.99 
HCMP ...... Same as above, with soldered PL-259 ........ $6.99 
HCT ......... Trunk lip mount, 17" RGS8A/U coax, PL-259$9.99 
HCTSS _.. Trunk lip mount, 17’ RGSBA/U coax, heavy 
duty stainless steel, PL-259 sess $12.50 
HCMM3 _.. Magnet mount, 17’ RGS8A/U coax, PL.-259$12.99 
HCL ......... Trunk gutter bracket, 3/4” hale “L” bracket . $1.49 
MOTOROLA BATTERIES & ELIMINATORS 
HC9628 ... GP3DD Battery ...... ve 29,00 
HC8148 ... P110 Battery........ eo $29,00 
os $39.00 
ccosccens $42,00 
.... $29.95 
$29.95 


HC9360 ... GP350 Battery ......... 

HC7144 _. HT 1000 Battery ...rccssecersees 
HCBE9628 GP300 Battery Eliminator .. 
HCBE8148 P110 Battery Eliminator ......... “s 
HNN96284 GP300 Battery (original) .. .. $49.00 
HNN6148A P110 Battery (original)... $49.00 
HNNS360A GP3S50 Battery (original)... $49.00 
NTN7144AR .... HT1000 Battery (original) _........ $69.00 


Quantity discounts available! Ne minimum order! 
Same day shipping! 

Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 = 973-389-9600 

Fax: 973-389-9696 * E-mail: holzberg@juno.com 
- Be sure to visit our website at www-.holzberg.com - 
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900 MHz 10 System Trunking (LTR) 
-Up to 100 Conventional CH. 
-Programmable CTCSS (“PL”) 


Radio Complete 


As Above 


For QTY 100+: CALL 


*w/o warranty -- D.O.A Exchange only 


**Private Label: Radio is identical to TP4800 Series in 
mechanical and most electrical components. 


AIR COMM 


TWO-WAY RADIO SALES 


td 


w/ Accessories $1 25 
w/out Battery $93 


SAVE TH 


ow Motorola 


4 Watt 8 Channel w/ accessories 


4614 
website: www.air-comm.com °¢ email: air-comm.comm I 


iS AD 


“P110” 


465-495 MHz 
({Tuneable to 462 MHz) 


m<po-- 


1-18 $250 
19-48 $235 
49+ CALL 


Oe a 


"Discontinued w/factory warranty 


602-275-4505 ¢ FAX:602-275-4555 
East McDowell Road » Phoenix, AZ 85008 


-0 b> 


ee eee ee ee ee ee ld 
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WHY PAY MORE 


Air Comm: First in Quality - Price - Selection - Sateen i 
New Old Stock (N.O.S.)* rT 3 { 
“GTX” Whe. leh 9000 wt ge? Motorola 4 
900 MHz LTR $400 se’ “P1225” 
2-5W Portable i ba aes Sn 
$275 (wioTMr) 
12W MOBILE w/ accessories 
$245 $260 |; 
I 
32 Freq. Wi conessurios (OT ME MIC) Hs core daaainrd ; 
Motorola “GR500” ew yt Motorola |] 
été 9 2 
SP50 Wall Mount oN “GP300” I 
Wee en Repeater 465-495 MHz || 
w/ ac Power 4W 16 CH f 
wi/accessories w/o Duplexer or | | w/accessories I 
25 KHz $250 radios \ $3 25 i 
12-5 KHz $225 ; I 
*DISCONTINUED W/ New: $500 *DISCONTINUED 
FACTORY WARRANTY Reconditioned $400 w/ factory warranty | & 
Motorola MAXON S ye Motorola A 
3 9 yor 4150L* € “TS10” 
GP350 r Vv 
438-470 MHz 136-150 Mhz gy The SP10 Replacement 
or 146-174 MHz 40w-16CH 7 2W 1 Ch UHF |E 
w/Accessories w/accessories 
wiaccessories 200 “pL” $1 55 
VHF $275 eS ay C/52 $125 


UHF $300 


“DISCONTINUED W/ 
FACTORY WARRANTY 


“DISCONTINUED 
wi factory warranty 


MOTOROLA 


The Low Cost Alternative! 


“TS11” 


The “TS10” Replacement 


“Discontinued w/2yr Factory Warranty 


yw" E/GE 
({MFD by Maxon) 


MG P148 (SP2550) 
Radio-Ant. Only 


O egpae" | 


150-170 MHz 
5W 16CH 


Q=—- i = 


i 5 W 10Ch 1 Watt 1. Ch 
“encesones 148-174 MHz twatt VHF “PL" included 

A 
$275 ,_ $115 _ | Ak vnr: $132 
I | MHG2-P 30-36 : D 
1 (MG-P300) 36-42 APCO Special ' 
{ *EXPORT RADIO 5W 6 Ch C/52 Offer Expires | 
Il W/O DOMESTIC WARRANTY wiaccessories $100 Sept 1, 2000 i 
i * w/o Factory Warranty r 
\ CALL/FAX FOR OTHER RADIOS & ACCESSORIES! I 
i Al RB C Mi Mi 602-275-4505 © FAX:602-275-4555 © email: sales@air-comm.com i 
r WE STOCK “PL”, Minitor Il Filters, Paging Reeds, TCXOS \ 

TWO-WAY RADIO SALES 4614 East McDowell Road 

I Wwww.air-comm,.com SAVE D Phoenix, AZ 85008 iH 
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EQUIPMENT FOR SALE 


Lots of New Two Way Ratios! Yen y 


| For immediate delivery 


'... at the very best prices! 
KENWOOD YAESU Wrertex Scoy 


Prices Starting at $59! 


Programming hardware kits $89.00 
icom repeater maker kits $79.00 


= 


NOT Accessories. . . 
Necessities! 


Free Items in 20+ 
Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustier, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies; Astron & Samlex 


° Batteries 


R.F. Test Equipment: 


© Headsets IFR, Bird, Optoelectronics, Ramsey 


\¢ Speaker Mics 
© Spring Belt Clips 


Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters..... 


10° tower sections. Prices start at $33.00 


Duplexers Syscom, Decibel, Wacom, 
prices start at $129.00 


4 


.¢ Antennas 


LF OM 


MIAMI, FL. EL PASO, TX 
7262 NW, 54 St. sp ad 1630 PAISANO DR 
(209) are age ee ete tee Catalog (945) 533-5119 FAX 542-4701 

il, FL., SA. EL PASO, TX. 79901 U.S.A. 
E-mail: epcam@bellsouth.net www.epcom.net epcom@whc.net 
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@*- 1-800-292-1 700 
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FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/4/4/5/13/14/50.......$8900 
(6) H-P-8920-A OPTIONS 2/3/4/5 $8500 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 $8900 


BUY & SELL: 
LTR-8OOMHz & SOOMHZ EF Johnson « Kenwood * Uniden 
MOTOROLA 


UHF * VHF * 800MHz * 900MHz 
* Mobiles * Portables » Repeaters * Amplifiers « 199" Transmitters 


1-800-786-219 
ERLING 203 N. Chestnut Street * McKinney, TX 75069 
SSOCIATES, INC. Fax: 972-562-7957 


Mike Malone 
www.usedtwoway.com 


LABELS « LABELS « LABELS 


Custom Made Labels for Pagas, Cal Phones & Two-Way Radios 
Distinctive Foils & Holographic Materials 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


1-800-466-5345 972-542-5345 poe 
Fax: 972-548-2518 www.altag.com 800-347-9375 


500KHZ to 1GH2 Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 + FAX: +1 925-229-2035 
hitp:/Awww.best.com/~rfimage 
E-MAIL; rfimage@best.com 


=e = 
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EQUIPMENT FOR SALE 


New Hampshire Communications 


pliher. new price $3500 $800) Mot Syntor 110w VHF mobile, accessories 


GE Masts ll VHF 110y 


NEW GE battery 02) i $783 $1106a] Mot Syn or XX 170w VE Dole. accessories All CC | 
GE Mastr Il 1 $1,695 Mot h Maxar 8 biies, 36-42r¢. Ghw,a0 CCeSSONES $ 
GE Masts I 100w ¢ } $1,195 $ g 
GE Mastt ll VHF can yous duty tepeater $1,495 $ 
GE Mastr |] UHF 100w base station $1,295 low bang 40- -50rmc accessories 
GE Mastr ll VHF 110 con! duty ratr w/voler & aux reve $1,995 k 710 mobiles. 30-40mc. accessories 
a ie Il Base station, 42 to 50me $1,100] Mot Mitrek lowdana mobiles, 30-40mc, 60w accessories WHITE, ORANGE, GREEN AND RED 
GE Mastr | mobiles, 42 to 5Omc, less accessories $99ea) Mol Mitrek G0w VHF base slation, PL. 4 freq c 
GE Mastr | VHF auxohary receivers $325ea| Mot Mitrek 60w 30 to 40mc base station, loral/remole control $295 oractheiaaiina a 
GE Phoenix $ UHF mobiles, accessories, 2 teq $160ea] NEW Moi Micor Base station receiver, 42 10 50mc with PI $251 
GE Phoenix SX mobile. UHF 16 1reg, accessories $180) Mot Micor monies. 100w. UHF. accessories . $1 2 50 ea 
Fe! Executive Il base station, 36-42 me $150] Mol Micor mobiles, 42 10 50mc, 100w, tess accessories | 5 
© Executive Il mobile, 100w, 36-42mec, accessories vy $140] Mol Micor 100 mobiles, 42 Io SOme, accessones 
GE Della SX 110W VHF mobiles loss a §195ea | Mol P23-PT VHF repeaters ey | CCil PROGRAMING AVAILABLE 
GE Della S 110w mobiles. 42 Io 5 m 5 ACRPSSOTIES .. $140] Mal Mocom 70 base station 30 to 36m, 100W ais 
GE Delta $k 110w 160 channel VHF mobiles 825 heads w ances... $495ea] Mal Macom 70 100w mobiles, 30-36. accessories... 145ca ORDERS SHIPPED IN 14 DAYS 
GE Della base stalinas, VHF or low band. desk me or wall moun, Mol Mocom 70 VHF base station, 60w, 4 freq... : »» 230 | 
110w, 4 freq tone remote tcteco conve 29988 | Mot AT1000 6 unit rapid charger ,.......... 5 
GE $825 contro! heads ‘ , ineaiy .. $250ea} Mot MT1000 6 unit rapid charger . Z sashibettatceony ee NOR THEA S TERN 
GE S550 Sran heads age ‘s $17Sea} Mot 11500 Remotes, OC ; wo $9608 j 
GE Ranar €0w mobiles, 35-50me tess accassones $185¢a} NEW Kenwood TK-200 VHF 5w, 6 leq portables 2 lor $100 Communications, Inc. 
GE Range 110w mobiles, 29 to 35me or 35 10 SOme, Jess access .. $285ea] NEW Kenwood TK-750HK VHF mobile, 45w, 32 chan scan... .... $400 
GE Range 100w UHF mobile wfaccessoritS o.oo oe eee $525} NEW Kenwood TK-860HK UHF 36w. 32 chan scan motile . $400 Waterbury, CT (203) 575-9008 
GE Aangr base slalions. VHF af Inw band desk topywall mount, Decibel Products Duolexers VHF GE P/N 19D402955P5 - - 
110w 4 freq tone ¢ remote .. $795 treq band 150 to 16Dmc, freq spread 2 to 12m 
GE Monilor recevears. VHF . $95ea} NEW Maxon Programmer, Mode! SMP-4000C winstruction book 
GE Deskon OC remotes $80) Communications Products UHF Duplexer. 406-470 MHZ 
Mot Mostar 800me trunking radios, lass accessories $20} Phelos Dodge UKF Duplexer. Cat. No. 526-5-SR 
Mot Flexar 40w UHF repeater w/ duplexer $260) Hameg 20 MHZ Oscilloscopes, HM 203-5 very clean 
Mot Syntor XX 140w VHF mabile w/ accessories $225] Midiand 80w UHF mobile. M# 70-668. ace $ 


Wide selection of GE/Ericsson/Motorola eeleamarlad 


NH COMMUNICATIONS Co. 
P.O. Box 5342 « Manchester, NH 03108-5342 
Tel: 603-668-3004 


CIRCLE (120) ON FAST FACT CARD 


RENTALS 


Tem eeriatibas 


MOTOROLA 


RADIO RENTALS 
*HT1000, GP300, P200 


nnn Expand Your Rental Pool! 


* Full Line of Radio Accessories ¢ Motorola two-way radios * Nextel phones 
«Mobiles & Repeaters 


* 24-Hour Service ¢ NEW!! Globalstar satellite phones 
* Dealer Inquiries Invited e Cellular phones x 
1-800-283-COMM and pagers 
EVENT RENTAL COMM., INC. e Rent by the da 
e-mail: eventcomm @aol.com k Y - Z 
week or mont WIRELESS SYSTEMS 


e Dealers welcome 


call 800-554-0402 today. 
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What wireless wonder can we perform for you? 


reeiieurir jen years of great TOWER SPACE 


service to youl 


Call for a quote. 
We'll make your next 
project affordable. 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Carp 


Environmentally controlled 
- \ equipment enclosures, back-up power, 


, 

Sa 

www.mosscom.com 
800-822-MOSS 


RF engineered sites, Secure 


Premiere sites in Metro Chicago Area-choice of 
Federal State, Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 (847)823-7713 
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——- REPAIR 


Cardinal 
” Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
= Visit our Website: cardinalelec.com ed) 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 


Ph. (847) 797-7820 Fax (847)870-0342 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 

Atlanta, GA 30340 


ee 
Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


SERVICES <= 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service oN MicRopROCESSOR-BASED 
Mosites, PortasLes AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most REPAIRS $75 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


770-948-9566 


66th APCO Conference & Exposition 
August 13 - 17, 2000 
Hynes Convention Center ¢ Boston, MA 
For information, contact: 
APCO International, Inc. World Headquarters 
2040 S. Ridgewood Avenue 
South Daytona, FL 32119-8437 
apco@apco911.or 
904.322.2500 
888.APCO.9-1-1 © 888.272.6911 
Fax: 904.322.2501 


COMPUTER SOFTWARE 


Measure SIGNAL CoveRaceE! 


« Automate field measurements and drive- 
tests. 

« Create signal contours from measured data. 

* Compatible with HP, IFR, Z Technology 
and other instruments. 

« Use your NMEA or TSIP GPS receiver. 


¢ Automatically records signal te 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 
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To Your RF Coverage 
and Site Management 
Problems .. . 
On your own PC! 
For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
Sit, See details and download demo from our web site! 


SorrWRIGHT, LLC 

1010 So, Jouet St, Suite 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 » Fax: (303) 344-2811 
www. softwright.com 

e-mail: sales@softwright.com 
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DANGER! 


Advertise in MRT CLASSIFIEDS, or 
get eaten by the competition! 


Call 1-800-347-9375 today! 


Nothing we can’t fix! 


Lenbrook is the largest repair center for all 
amplifiers made by: 
Milcom™ @ Uniden™ @ Powerwave™ 


Contact one of our offices to purchace parts or to 
have your amplifier repaired. 


West East 
1-888-263-5335 Central 1-888-750-2677 


1-800-263-4633 


www.lenbrook.com/pseries/ 


Lenbrook 


COMMUNICATIDNG 
& ELECTRONICS 


COMPUTER 
SOFTWARE 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire ess radio 
communication sites: 


- Human Exposure to RF Emissions 

- Intermodulation Interference Analysis 
- Transmitter Spurious Output Analysis 
~ Transmitter Harmonic Output Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Interference/Exposure Analysis Services 


COMSITE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http:/Avww.polaris.net/~douglas 


RENTAL MANAGEMENT 


CRI's Rental Management software 
will solve your radio & equipment 
rental needs! 
Integrated Billing System 
Serialized & Non-Senalized 
Sell Rented Items 
Many Standard Reports 


a eed (205)987-1523 


Www. crincg. com 
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wwwemrimag.com 


REPAIR SERVICES 


Quality Two-Way 
Communications Equipment 
Sales & Service 


Advanced 
COMMER TIONS 


Specializing in: 
« 2-Way Radio ond Cellular Transmitter Amplifiers 
+ 2-Way Radio and Cellular Tower Top Amplifiers 
+ EDACS Equipment 
+ Custom Project & Equipment Modifications 


78 Airpark Drive Phone/Fax (804) 237-8255 
Lynchburg, VA 24502-3757 Toll Free: 1-800-488-7908 


www.odvcommunicationsinc.com 


Want more information on 


advertised products? 
Use the Reader Service Card! 


TWO-WAY SERVICE 
REPAIR/PROGRAMMING/TUNING 
» PORTABLE/MOBILE/REPEATER/PWA AMPS 
* COMBINERS/FILTERS/DUPLEXER 
* MAXON WARRANTY CENTER 
* SPECIAL PROJECTS & EQUIPMENT MODS 
* QUICK TURN AROUND 
T.A. RADIO COMMUNICATIONS INC 
700 S JOHN RODES BLVD, SUITE C1 
MELBOURNE, FL 32904 


321-725-4824 E*MAIL: TAENT@AOL.COM 


UHF 
TRUNKING'S 
MOST 
POPULAR 


MOTOROLA ‘4952s 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around + Free Retum Shipping 
+ Factory Trained & FCC Licensed Techs 


800°567¢5636 
www.laker.net/arcom 


11110 W Oakland Park BNd. Suite 275. Sunrise, FL 33351 


Minitor I] Pager 
Repair Just $32.50 
Price includes all 
Parts and Labor 
5 Day turn time 
90 Day Warranty 
Dealer Price 
800-822-2180 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33406 


Water/Physical Damage and 
housing parts not included 


CTCSS/DCS Capability 
Repeater Disable Function 


al for Co-channel Protection 
! : * Easy interface and set-up with most repeaters 
* [Interconnect Model Available 
* Allows conventional and trunking users 
to share channels 


Availaljle Direct from the Manufacturer 


Buy Online at: 


www.tridentins.com 


— — a = — 
&TRIDEM 
MICRO SYSTEMS 
Two Trident Drive, Arden, North Carolina 28704 


(828) 684-7474 + (800) 79K-7881 * Pax (828) 684-7874 


sales @tridentms.com 
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AXIMIZE- YOUR. COMPANY'S 
BS EXPOSURE IN THE MARKETPLACE 
BY TAKING ADVANTAGE ar RE PRES! 


CALL JENNY EISELE 
‘FOR A QUOTE — 


PHONE (913)967-1966 
FAX (913)967-1898 
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Advanced Battery Systems, Inc. .... 46 
Advanced Receiver Research ........ 66 
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PIE OMT ijaseosensersnacscenenesnttdabacsseamsined 83 
*Amrel Systems, Inc. .. vw PSA 
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David Clark Co., Inc... 40 
Communications Specialists 
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Hutton Communications «0c. 69 
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800-634-8132 
860-485-0310 
201-227-0066 
602-275-4505 
602-275-4505 
800-882-6735 
800-255-1479 
800-255-1479 
27 .......800-ANR-ITSU 
800-323-3757 
800-321-9977 


949-458-7277 
vevecees 132-848-3737 
32 ......... 800-900-3434 
800-854-0547 
800-431-2345 
205-987-1523 
800-545-1349 
800-869-9128 
800-872-6233 
800-664-4066 
503-659-1240 
800-646-7278 
800-421-3536 
480-488-9755 


541-345-0019 
800-621-2945 
915-533-5119 
615-771-2560 


310-322-8127 


281-933-0909 
888-GTE-9134 
843-764-1560 
973-389-9600 
877-648-8866 
425-450-6088 
703-707-9094 
800-627-4432 
rsrieeer 800-835-2352 
teereeers 703-528-5115 


verses 160-781-3232 
406-245-5002 
800-323-9122 
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Modular Communications ................ 16 
Motorola Test Equipment ................ 21 
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New Hampshire Communications .... 85 
Novatel Wireless, INC. .....ceeeee 23 
Omnicron Electronics 
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Otto Communications ...........ee 73 
Paging & Wireless Service Center .... 14 
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Polaris Industries «0.0.00... 80 
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TES ISDAIN frm icasiviarearermiemanncuense 84 
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Thunder Eagle .......ccccecceeceeereseeees 59 
Times Microwave Systems ............. 45 
Times Microwave Systems ... 47 
TPL Communications, Inc. .............. 42 
Transcrypt International 0.0.0... 43 
Trident Micro Systems ..............606 36 
Trident Micro Systems... 87 
TX RX Systems INC... eee 3 
Vega/Telex Signaling Products ...... 10 
VERTEX/YAESU USA... eee IFC 
VOCOM:PLOGUETS(.....-ereerseneaesenersanans 81 
WET EC occsisrrasnarcmensmurenniwian 
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Fast Fact Advertiser 
Number Hotline 
TAsscscaees 818-764-1333 
OB lewesend 800-422-4210 
64 we. 631-231-1700 
NZD axes 603-668-3004 
24... 877-BUY-CDPD 
BS vececinnd 860-928-0377 
Bes oer 877-OPENSKY 
BOs scsaced 847-428-7171 
13 800-822-2180 
BD. siexass 800-665-2942 
108 0... 404-872-0722 
SY See 714-257-0300 
TF sesexseet 800-666-2707 
WO fren: 703-884-8548 
OE necranees 800-258-4420 
31 ..877-RFS-WORLD 
TOG. scat 732-404-2400 
i ober 612-808-0069 
TAG sccnd 925-229-2034 
41 wo. 800-USA-1USA 
FOS esses 916-782-1225 
PL sassc 800-25-SHURE 
TB sccoxk 716-223-4927 
<) — 800-288-2763 
AAA rei: 303-344-5486 
TOP cccsess 760-752-1011 
45 Lees 520-779-9463 
PS vxcanees 503-848-8500 
gid Deere: 503-848-8500 
TY Ziccsasyed 510-656-5600 
48 oe. 310-652-3666 
Gissciesessed 800-331-3396 
53 iss... 888-877-8022 
< |S 203-949-8400 
<a 203-949-8400 
34 oe 323-256-3000 
RIO cas sca’ 800-276-8878 
2 - Eee 800-798-7881 
TAB c.ssses 800-798-7881 
Bee, 716-549-4700 
D visrecereee 800-752-7560 
1 scr 662-404-2700 
s(t! eer 800-872-6233 
VO Races 901-286-6275 
Rassias’ 800-221-0732 
40 we 425-820-6363 


*Denotes partial run; advertiser may not appear in all issues. 


www.mrtmag.com 


FOR PEOPLE WHO MAKE SMART CHOICES... 


[ Smart Person | SNAP 


y i TRUNKING 


Looking for a brand name to trust? Take a look at ICOM! 

ICOM radio products are well known for state of the art technology, ease of 
operation and rugged reliability. ICOM offers you exceptional personal service from a support 
team that many believe is the best in business. Add it all up and you'll see why ICOM radios are 


for people who make smart choices. 
We are the radio company for you. 


For free literature, call us at 425-450-6088. | | ‘ O M 


[ Optional LTR® Trunking | www.icomamerica.com 


(©2000 ICOM Amenca, Inc 2380 116th Ave. NE, Bellevue, WA 98004 « 425-454-8155 © The Icom logo 15 4 registered trademark of 
ICOM, inc. « LTR” is a registered trademark of EF Johnson Company = LMSNAPMRT600 
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TS-64DS $57.95 
DIP Switch Programmable CTCSS Encoder-Decader. 
includes 64 tones from 33.0 to 254.1 Hz. 

1.25" x 2.0" x .30” 


TS-64 

Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

78" 4 1.70" x .25" 


$28.95 

Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones trom 33.0 to 254.1 He. 

66" x 1,08" x .21" 


f ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


$69.95 
Automatic Morse Station Identifier. Meets all FCC 

1D Requirements. Fully field programmable 

wilh included keypad. 1.85° x 1.12" x 35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


PE-2P $54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability. 
1,25" x 2.0" x .4” 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides swilched outputs from Two-Tone paging calls. 
1,25" x 2.0" x .4” 


: PE-1000 $224.95 
=< Desktop Paging Encoder. Two-Tone Sequential, 
other tormats available. 7.5" x 7.8" x 2.7" 
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TE-64D $129.90 FILTERS . 
Multi-Purpose CTCSS/Burs! Tane Encoder w/LED Display. Call us far the lowest cost, 12.5kHz channel spacing, 
Great for the Benchtop. 5.25" x 3.3" x 1.7" exact replacement, crystal and ceramic IF filters for 
Part $0 Relarming. 


§) DCS-23 $59.95 
B) Digital Coded Squeich Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36" x 1.18" « .25" 


© Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products e “INFO FAX” with 24 hour information 
¢ Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


COMMUNICATIONS SPECIALISTS, INC. 
MM 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
(714) 998-3021 * FAX (714) 974-3420 


iinssrnenone!, 29, T7ine A verse, Gan eseo, Th. SAMOS SL, + fone (259) 574-1801 « FL tes) 574-5257 


